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if you accept this amazing 
offer now! 


THIS MAY BE YOUR 
full-size slide rule free! Many 


of the materials going into its manufacture 
are restricted by national defense priorities. 
When our present supply is gone, this offer 
may have to be withdrawn—so hurry! Genu- 
ine Mannheim type in nicely finished wood 
calibrations in contrasting black on 
indigator with reading lens 


to get this fine, 


with 


white; accurate 
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Full Size 10° 
Long. Directions for Using 


LAST CHANCE 


that magnifies. Has A, B, C, D, K, S, T and 
L scales as on expensive slide rules costing 
$1.00 or more, and in addition, an inch scale, 
millimeter scale and table of equivalents. This 
valuable Slide Rule, with directions for use, 
is yours free if you accept promptly our of- 
fer on this marvelous book, “Speed and Fun 


with Figures.” 


at last... Practical MATHEMATICS 
made EASY AND ENTERTAINING 


Hundreds of Mathematical Short-Cuts— 

“Lightning Calculators” Secrets Revealed 
\ Hy waste time with roundabout laborious methods 

of calculation? Why scrawl endless figures on paper 
to get an right? 
Why “hate” mathematics because the formal 
schoolroom way and dull? Learn the short- 
cuts' Make mathematics exhilarating, practi al, useful 
in vour daily work! Make it the stepping-stone to one of 
in mechanical and tech- 
l ol this great book cuts 
proved methods used 


and then not be sure vou are 


old sty le 


answer 


is so slow 


jobs 
Part 


talay s many important 


nical defense industries 
the Gordian knot, shows vou the 
by lizhtn ng calculators to solve difficult problems m- 
tantly. But that’s only the beginning of the fascinating 
and useful information you get from this book 


Marvelous Aid of the Slide Rule 
Made Clear and Simple 
Multiplication and division are no trick at all, compli- 
ated powers, trigonometric and reciprocal 
functions are easy—with this slide rule. The person who 
i slide rule is looked up to by his assoc lates asa 
But Part 2 of this book shows 


roots and 


can use i 
mathematical wizard 


vou how simple it all is 


Mathematics as Recreation—Puzzles, Tricks, Etc. 
apparently irrele- 


Can you ask a person a few simple, 
It’s a sure- 


vant questions, and then announce his age? 
fire popularity winner at any party, along with “The 
Moon Hoax,” the “School Girl Problem,” “Cattle Prob- 
Archimedes,” and hundreds of others given in 
All scientifically correct, based on mathematics, 
endless amusement and education, too. 


lem of 
Part 3 
affording 
Mathematics Can Help You to Get Ahead—Qualify 
for the Better Pay Jobs Open Today! Here Are 
Easy, Time-Saving Methods. 

Three complete books by three mathematical authori- 
ties have into the making of this one fascinating 
and enlightening volume of 602 pages. No one who uses 
mathematics in his daily work—or even occasionally— 
should be without it. “Speed and Fun with Figures” is. 
we believe, the finest popular treatment of Mathematics 
ever published. It is full of practical rapid methods and 
short-cuts for the technical worker, student, and teacher 
By amusing tricks, puzzles and problems it holds the 
attention of the layman, too, and helps him to fill in the 
gaps in his mathematical education. Sent on free ap- 
proval, with Slide Rule included free! 


gone 


SAVE OVER 26% BY THIS SPECIAL OFFER! ACT PROMPTLY! 





EASY TO USE : Saves Time and Effort 
in Solving Mathematical cigh - 
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ACCURATE -NEATLY 
FINISHED~>HAS ALL THE 
SCALES OF A $1.00 RULE 


3 GREAT BOOKS 


Now in ONE 600-Page Volume! 


RAPID ARITHMETIC, by T. O'Connor Sloane, Ph.D., LL.D 
Author of “Arithmetic of Electricity,” “Standard Eiectri- 
cal Dictionary,” “Elementary Electric Calculations,” ete, 
Notations and signs ® Addition ® Subtraction © Mul- 
tiplication ® Division ® Fractions © The Decimal 
Point ® Interest and Discount © Percentage Calcula- 
tions © Powers of Numbers ® Exponents ® Squaring 
the Circle © Curious Multiplications and Division ® 
Paradoxes and Mysteries ® Short Cuts ® Etc., ete. 


A MANUAL OF THE SLIDE RULE 
by J. E. Thompson, B.S. in E.E., A.M. 

Department of Mathematics, Pratt Institute, Brooklyn 
History and Development of the Slide Rule ® 
Theory and Operation of the Mannheim Slide 
Rule, including modified forms of this rule, in 
Multiplication, Division, Reciprocals, Decimals, 
Combined Multiplication and Division, Propor- 
tion, Squares, Cubes and Roots ® Typical Prob- 
lems and Slide Rule Settings ® Etc., etc. 


RECREATIONS in MATHEMATICS, by H. E. Licks ae 
Arithmetic ® Algebra © Geometry ® Trigonom- Fr Se eee Seesece 


etry ® Analytic Geometry ® Calculus ® Astron- | SEND NO MONEY—SLIDE RULE FREE 


omy and the Caiendar ® Mechanics and Phys- 
ics @ / sing Tricks. Puzzles : Mvsteries D. Van Nostrand Company, Inc. 
ics © Amusing Tricks, Puzzles and Mysteries 250 Fo pty Hh 7 


of Mathematics—and hundreds more sub- 
jects as fascinating. Send “Speed and Fun with Figures” on 5 DAYS’ 
FREE APPROVAL, and include the Slide Rule 
FREE. At the end of 5 days I will return the ship- 


ment or send $1.65 as first payment and $1.00 a 
month for two months, until the low price of only 
$3.65, plus a few cents postage, is paid. P.S.M, 2-43 


“Speed and Fun with Figures” combines three 
books that sold for $4.75 into one volume for 
only $3.65. Send no money now. Examine it 
5 days FREE. Then return it or send $1.65 Address 
as first payment and $1.00 a month for two 
months until the low price of only $3.65, plus City.... 
a few cents postage, is paid. Slide Rule in- 
cluded free if you mail the coupon at once! Reference 
D. Van Nostrand Co., Inc., 250 Fourth Ave., 
New York City. Address : nies 

O Check here if ye send 433.65 payment in full, in which 

case WE will pay postage. Same return privilege. 


MAIL THE COUPON TODAY —> /RxRRRRRR Eee 
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MASTER DIE for the “heads” side 
of a Jefferson nickel. From this is 
made the working die which, with a 
similar die for the “tails” side, stamps 
the coins out of metal. Incidentally, 
nickels aren’t nickel any more. That 
metal has more important work to do 
than feeding juke boxes. Your new 
five-cent piece is composed of silver, 
copper, and manganese. An article on 
page 84 tells how nickels are made. 
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DEADLY WEAPONS 
against the Axis ! 


Jusr as deadly—just as victory-vital—as planes, guns 
and tanks—are the draftsman’s tools! 

Without those tools—in trained hands—we’d pro- 
duce no new planes, guns, ships, tanks, buildings! 

Learn—right now—to fight with those tools—as a 
trained draftsman! 

Mail this coupon, and learn how a low-cost I. C. S. 
Course in Drafting, studied in your spare time, can make 
you a better fighter on today’s industrial battlefield— 
ready for a bigger, better paying job in the victory-world 
of tomorrow! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


VICTORY 


HELPING To TRAIN AMERICANS FOR 


BOX 7644-K, SCRANTON, PENNA, 


PS. Even though 


you expect to go 
into the Armed 
Forces, bear in 
mind that trained 
draftsmen get 
higher ratings 


and higher pay! 
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SPECIAL 
TUITION RATES 
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Without cost or obligation, please send me booklet and full particulars about 


the course before which I have marked X: 
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02 Contracting and Building 
Gg poms on Andy 


0 Cotton Manufacturing 
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D Air Brake 
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O Architect; 0 Electrical Engineering 
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BUSINESS COURSES 
0 First Year oie 
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C Accounting C2 College Preparatory 
A Bookkeeping 0) Commercia 
} Business Correspondence O Commercial Iustrating 
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O Cartooning () Civ Service C. P. Accounting ©) Managing Men at Work 
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O Professional Dressmaking and Designing 


DC Advertising 
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© Toolmaking Tool Design 
©) Welding, Gas and Electric 

O Woolen Manufacturing 


Shop Practice 
UO Steam Engines 
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DC Railway Postal Clerk 

OD Salesmanship 

D Secretarial Spanish 
0 Showcard and Sign Lettering 
O Traffic Managemeat 


OD Tea Room and Cafeteria 


Management, Catering 
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OUTSTANDING 


Atlas employees and their guests 


* * OF THESE VITAL WAR TOOLS 


6”-10” oni 


Ss 


MILLING MACHINES 


DRILL PRESSES 


SHAPERS 


e 


THE men and women of Atlas proudly wear the 
Army-Navy “E” today. Over them fly two flags — Old 
Glory and the official pennant for excellence in war 
production. The “E” indicates high performance 
standards, but you can bet everyone in this organi- 
zation is working hard to make the Atlas record even 
better. It’s our part of the big job of licking Hitler 
and Hirohito! 

This “excellence in production” means excellence 
in quality as well as quantity. Atlas Lathes, Milling 
Machines, Shapers, and Drill Presses have proved 
themselves thousands of times in war plants — and 
under the tough operating conditions of the Army 
and Navy mobile maintenance forces. Make a note 
of that in your “Want List” for the ; 
time when Atlas Equipment will 
again be available for non-war use. 
Atlas Press Company, 255 North 
Pitcher Street, Kalamazoo, Michigan. 
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LEARN TO FLY 
for Uncle Sam! 


Never was it more opportune for you to get 
into aviation! By taking flight instruction and 
mechanical training now, you become most 
useful to Uncle Sam, and assure yourself a 
successful military career and peacetime future. 

Start today! Learn to fly in the famous Piper 
Cub Trainer . . . the plane in which thousands 
of military pilots and mechanics received their 
initial training. You can learn with as little as 
8 hours of dual instruction’. . . whether you 
are 16 or 60! 

Contact your local airport to get mechanical 
training. See the Piper Dealer there for a flight 
demonstration. 


Get This Booklet on 


“HOW TO FLY” 


This booklet, “You, Too, 
Can Fly,” has been espe- 
cially prepared by a govern- 
ment-certificated flight in- 
structor. It clearly explains 
the basic flight principles. 
Send for your copy today! 


POINTS THE WAY TO 
WINGS FOR ALL AMERICA 


MAIL COUPON TODAY 


PIPER AIRCRAFT CORPORATION 
DEPT. PS23, LOCK HAVEN, PENNA. 

Please send me the booklet “You, Too, Can Fly!” 
and Piper catalog for which I enclose 10c in stamps 
or coin for postage-handling. 
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Luminous Pictures for Nursery. 
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Sanaa of thousands of 
white collar workers have 
put on war overalls for the du- 


ration. Millions of both white 
collar and overall workers have put on uniforms. 





Hosts of home women are patriotically taking 
jobs. 

After the war, millions will be coming back from 
army, navy and air force to civilian jobs; great war 
materials factories will be re-converting to civilian 
production; old peace-time functions of business 
will be springing up—where will you ‘it in the 
situation? 

If you are wise, you will look ahead and prepare. 
You will not wait on chance. You will analyze the 
probable conditions in peace employment, decide 
where your likes and aptitudes fit best, and get 
ready. You will decide whether your best opportu- 
nities lie in production or office or store. You will 
determine whether you wish to work for someone 
else or develop a business of your own. You will 
train now to be above the average and, 
therefore, surer to get the opportunity 
you want after the armistice. 

Nor will you wait very long. Nobody 
knows when this war will end or how soon 
this problem will hit you in the face. 


Which will YOU wear 
after the war? 


major fields of commerce and 
industry,and we have gathered 
a wealth of information about 
job opportunities and re- 
quirements. That information is at your service. 





We Can Help You Prepare 


And when you have decided what field of work offers 
most to you for a life career, we can help you pre- 
pare for it—quickly, economically, thoroughly, in 
your spare time and without any interference with 
your present work—if it is in the list below. A 
48-page booklet on the field of your choice, discuss- 
ing the field and our training for it, has been pre- 
pared to help answer your questions. The coupon 
below or your letter will bring it to you, without 
cost or obligation. 

Do not delay. Whether the war lasts six months 
or three years, now is the time to make sure your 
preparation for postwar success shall not be “too 
little and too late,” 


eS Soe rt University 


A Correspondence Institu tion 


DEPT. 283-R 
I want to pick my career for after the war and get ready for it now. 


CHICAGO 


Send me your free booklet on the field I have checked below and full 


We Can Help You Decide 


If you have some question either about 
postwar opportunities or about your own 
fitness for some particular one, probably 
we can help you. In our 34 years, over one 
million adults have enrolled for our train- 
ing, we have built training courses for many 
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0 Business Law 
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information about your training in that field. 


D Industrial Management 
) Accounting 

0 Law: LL.B. Degree 
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‘act | | Train BEGINNERS at Home 


National Radio 


ee for Good Spare Time and 
Full Time Radio Jobs 


Bowe yer pertuatty to get a good job in a busy 
M I T - wartime fleld with a bright peacetime future! There is a 
en rain shorte re today ot trained Radio Technicians and Opera- 
ors. you're in a rut, wor ecause esent jo 
Land Success Like This offers no chance to get ahead—find out a ut RADIO! 
$10 a Week in Spare Time the Cou m ter the FREE Lesson from my Radio 
“I repaired some Radio sets when I offers a quick way to more 
Was on my tenth lesson. I really don't send oe FREE: my re 
see how you dan give so much for WARDS IN RADIO. 
such a small amount of money. I Radio jobs, telis ho 
=~ $600 i Ay n average -atr explains the Soleus” training method which I have developed 
ae = SS OOHN JER- and perfected during my 28 years of teaching Radio by mail. 


RY, 1337 alamath St., nver, Colorado, ACT Now! Many Beginners Quickly 
Salary ea Year Earn $5, $10 a Week Extra in Spare Time 


yh N. —~" Students make $5, $10 EXTRA_ MONEY fixin 
have Radios in time while learning. I send EXTRA MONE 
~ FSA = JOB SHEE” that tell how to do it! 

{ WDOD. |My salary Right now, probably in your neighborhood, there’s room 
increased $1,800 per year since for more spare and full time Radio Technicians. The Radio 
ing Ri audio and credit is en repair business is booming, because no new Radios are bein 

our excellent trai * JULIUS C . Many Radio Technicians are starting their own FUL 
Statio D, Chattanooga, Tenn. time Radio businesses ... making $30, $40, $50 a week. 
Other trained Radio men take good- pay jobs with Broad- 
$200 a Month in Own Business casting Stations. Many more are needed for Government jobs 

“Por several years I*have been i as Civilian paste Operators, Technicians. Radio Manufac- 

business for myself making around turers need trained vehpicians to help fill Government_war- 
$200 a month. Business has steadily time orders. Aviation, Commercial, Police Radio and Loud- 
crea sed I hax e N, R.I. to thank for speaker Systems are live, a fields. And think of the 
field.” ARLIE J NEW jobs Television, Frequency Modulation, and other Radio 





FROEHNER. 300 ‘W. Texas Ave., developments will open after the war! I give you the Radio 
Goose Creek, Texas knowledge required for jobs in these fields. 
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Here is a Partial List of this Lesson Teaches 
Win 31 Pocten, Soetehes, Redie Browtuee 


How superheterodyne recetvers work 
How to remove tubes, tube shields 

ree reasons why radio tubes fail 
Electrodynamic loudspe. 

How it wor 

Replacing Camnaget pe 5 

voice co 
7 or open eld coll Antenna, ilator coll facts 

Output transformer construction, repair Power PES CURRY »' . 
Gane tuning condenser? 

Construction of roter, stator 








Installing 
Troubi ear ob come bination volume control, 
of ow 
lates on coutrele. al 
What they do, repair hints lamp connect 
How to locate defective soldered joints Reggives servicing technique? 
omer -< coven, santeee ve Fes lormance 
aper, electrolytic. mica, trimmer condensers Pesting 
How condensers become shorted, leaky seca Sean test 
Locating defective part 











How “‘the N. R.1. Method’’ Paves the — 
to Good Pay 


The up-to-the-minute Radio te SE must have BOTH a 
theoretical knowledge and a practical understanding of how to 
5 Sn Radio principles. I give you thorough training in Radio 

. . Show you how to use your knowledse. ‘‘The 
N.R. L Method’’ trains you from the ground up—covers 
Fundamentals thoroughly: Radio Terms, Symbols, Dingrems. 
Receiver Troubles, Servicing, Television, FM Receivers, 
Transmitters, Cathode Ray Oscilloscopes, Electronic Controls, 
etc., are just a FEW of the subjects you'll cover before you 
finish my Course! 


“el Extra Pay in Army, Navy, Too 


Men likely to y, into military ban wi coldiers 
! sailors, marines, should mai] the coupon now! 
Learning Radio helps men get extra rank, 
= prestige, more interesting duties. MUCH HIGHER "pay. Al- 
so prepares for good Radio jobs after service ends. Hundreds of 
service men now enrolled. 


A Great School Helps You Toward 
The Rich Rewards in Radio 


Throughout your training, the staff and resources of the 
world’s largest private institution devoted entirely to training 
men for Radio will be squarely behind you. N.R.1I. has stuck 
to the Ca 84 7 Bn —_— g FP a staff 
of more than 100 people devotes fu to adio training. , 
Our combined efforts have made the Course so interesting, smnpied es pees 
with hundreds of pictures, charts, and diagrams—so’ easy-to- operators, installa- 

p, with special teaching methods designed especially for tion, maintenance men 

ome tre'ning—that we believe you will be ‘‘oid fricnds’’ with and in other “eapaci- 
Radio almost before you know it. ties and pay well. 


Find Out What N.R.1. Can Do For YOU 


MAIL THE COUPON. T MY F you the FREE Lesson and my 64- 
page illustrated book, RIC WARDS IN i They're packed 
with Radio facts, things ay t knew about opportunities in Broad- 
casting, Radio Servicing, Manufacturing, other io fields. 

You'll read a description of my Course—Extra Money Job Sheets 
—Consultation Service—o.her special N.R.I. training features. You'll 
see the fascinating jobs Rad_o offers and how to learn Radio at home. 
You'll read many letters from —¥ 4 trained, igting —_ Ly “e 
doing. earning. And you'll have FREE 
obligation. Just MAIL THE COUPON -—4Jj. €. SMITH, President, 
National Radio institute, Dept. 3BP3, Washington, D.C. 


Vang Men For Vital Radio Jobs 


Set Servicing pays many N.R.1. 

traine @ Radio Technicians $30 

BAC 50 a we k, Others hold 

their regulor jofs and make $74 

to $10 extra a week in spare 
“ 
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J. E. SMITH, President, Dept. 3BP3 
National Radio Institute, Washington, D. C. 


Dear Mr. Smith: Mail me FREE, without obligation, your sampk 
lesson and 64-page book, ‘‘Rich Rewards in Radio,’’ which points 
out Radio’s opportunities and tells how you train men at home 
to be Radio Technicians. (No salesman will call. Please write or 
print plainly.) 





SECRETS ENTRUSTED | f 
onten 8 [CONTINUED] 


Cutting Sheet Metal or Plywood. .Hw 567 
Experimenting with Nitrogen....Hw 568 
Simple Table-Top Experiments. .Hw 571 


New Shap Sdeas 


Reclaiming Hack-Saw Blades....Hw 530 
Homemade Drill-Press Jackshaft.Hw 532 
Marking Gauge for Try Square...Hw 533 
Drill-Press Counterbalance Hw 533 
Salvaging Old High-Speed Bits. .uw 533 
Rough Turning in the Lathe Hw 534 
Forming Radii on Square Stock. ..Hw 539 


it adig 


How to Service Your Radio uw 573 
Double-Jawed Parallel Clamps...Hw 574 
Wooden Electrolytic Condenser. .Hw 574 
Newly Developed Chime Records. uw 574 
Diagrammatic Transmitter Hw 574 
Radio Has Practice Code Key....Hw 575 


HERE are some things that can not be 
generally told—things you ought to Shof Dats 
know. Great truths are dangerous to some 
—but factors for personal power and ac- Removing Lower Window Sash..uw 514 
complishment in the hands of those who | How to Finish Plywood Hw 525 
understand them. Behind the tales of the | Converting Slope to Degrees...:Hw 531 
miracles and mysteries of the ancients, lie | Repairing a Noisy Motor Hw 539 
centuries of their secret probing into Screwless Faceplate Mounting.. ..Hw 543 
nature’s laws—their amazing discoveries Removing Paint from Glass HW 567 
of the hidden processes of man’s mind, and 
the mastery of life’s problems. Once 
shrouded in mystery to avoid their destruc- i, ds if 
tion by mass fear and ignorance, these facts ii ? flan ¥ o ah 
remain a useful heritage for the thousands 
of men and women who privately use Rack for Sports Equipment Hw 520 
them in their homes today. Replacing Fence Boards Easily. .Hw 520 
Cultivator Makes Handy Cart....Hw 520 
THIS FREE BOOK Protecting Data on Paint Cans....Hw 555 
The Rosicrucians (not a religious or- Removing a Screw from a Faucet.Hw 555 
ganization), an age-old brotherhood of Protective Cap for a Chimney....Hw 556 
learning, have preserved this secret wis- 
dom in their archives for centuries. They 
now invite you to share the practical ° 
helpfulness of their teachings. Write to- Woodworking 
day for a free copy of the book, “The 
Mastery of Life.” Within its pages may Dressing Table and Bench........ Hw 513 
lie a new life of opportunity for you. Ad- Cabinet Conceals Fire Bucket....nw 516 
dress Scribe G.G.A. | Bed Tray with Compartments... .Hw 522 
Scroll-Sawed Wall Shelves Hw 551 
Whe ROSICRUCIANS | Simple Car-Top Ski Carrier Hw 557 
(AMORC) Portable Woodworking Machines uw 558 
San Jose California, U.S.A. | Child’s Window-Seat Cabinet... .uw 564 





| 
| 
| 
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J. G. O'BRIEN 


Atlas Champion 
Cup Winner 


This is an ordinary ¢ N 
snapshot of one of j pro. 
Charles Atlas’ Califor- ay pen , teZ 
nian pupils. ; cm = m3 





This is coupon O’Brien sent 
to get FREE Book. Yours 
is low—clip it NOW! 


Prize-Wianing Body 
§| Gave Him / 


G. O'BRIEN saw my coupon. He clipped and mailed it. He 
J * got my free book and followed my instructions. He became a 
New Man. NOW read what he says: 
“Look at me NOW! ‘Dynamic Tension’ WORKS! I’m 
proud of the natural, easy way you have made me 


an ‘Atlas Champion’! J. G. O'Brien. 


“lll prove that YOU, too, can 
be a NEW MAN” navies Atlas 


I don’t care how old or young you are, or how ashamed of 
your present physical condition you may be. If you can 
simply raise your arm and fiex it I can add SOLID 
MUSCLE to your biceps—yes. on each arm—in double- 
quick time! Only 15 minutes a day—right in your own home 

is all the time I ask of you! And there’s no cost if I fail. 


I can broaden your shoulders, strengthen your back, develop 
your whole muscular system LiSIDE and OUTSIDF; I can add inches to your chest, give ; CHARLES 
you a vise-like grip, make those legs of yours lithe and powerful. I can shoot new ATLAS 
strength into your old backbone, exercise those inner organs, help you cram your body so 
full of vigor and red-blooded vitality that you Ly t feel there’s even ‘‘standj A t hed 
room’ fet’ ror weakness and that lazy feeling! Before I get through with you I'll h : = Serveveses 
your whole frame ‘“‘measured” to a nice, new, beautiful suit of muscle! — of oe 
as, winner 


Only 15 Minutes a Da the title, «The 

y y the title, ‘‘The 
Wortd’s Most 

“Dynamic Tension!” That's the ticket! The identical natural method that I myself Perfeetly Devel- 

developed to change my body from the scrawny, skinny-chested weakling I was at 17 oped Man.” 

to my present super-man physique! Thousands of other fellows are becoming marvelous ‘ 

hysical specimens—my way. I give you no gadgets or contraptions to fool with. You 

eamn to develop your stre ngth through “Dynamic Tension.”” You simply 

utilize the DORMANT muscle-power in your own God-given +? eee Sees See eee aeaaaauna = 

it increase and multiply double-quick into real, solid LIVE MUSCL CHARLES ATLAS pect. 12, 

My method—“Dynamic Tension"’—will turn the trick for you. No 115 East 23rd Street, New York, N. Y. 
theory—every exercise is practical. And, man, so easy! Spend only 15 I want the proof that your AS. of **Dynamic 
minutes a day in your own home. From the very yr be Sneek? Ss Doce in ae we = ELK, 
you'll be using my method of “Dynamic Tension” al- = me sky body and b ees Sees 
—_— unconsciously every minute of the os vere p om yom, PRES book. ‘Everlasting Health and 

nding over, etc.—to BUILD MUSCLE and VITA y. 


FREE BOO K ey : s ? 2 : — (Please print or write plainly) 


In it I talk to you in straight-from-the-shoulder language. 
Packed with inspirational pictures of myself and pupils— 
fellows who became NEW MEN in strength, my way. Let me 
show you what I helped THEM do. See what I can do for City State oy 
YOU! For a real thrill, send for this book teday. AT ONCE. = Check here if under 16 for Booklet A 

CHARLES ATLAS, Dept. 12, 115 E. 23rd St., New York, N.Y. — . Se ee ae eee aeaaaeae aes =@ 








Address 
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HOW TO GET INTO AVIATION=NOW 





by C. S. (Casey) Jones 





NO. 3 in a series of advertisements describing the free training and opportuni- 
ties now available in aviation, Addressed to the thousands of men and women 
who wish to prepare themselves for war service in this key industry. 


An architect drafting aircraft 
parts...a real estate salesman 
at a lathe...a housewife oper- 
ating a drill...all over the 
country men and women are 
learning new skills, finding 
new interest and usefulness 
in the industry which is of 
first importance in winning 
the war. 

Aircraft Manufacturing of- 
fers innumerable opportuni- 
ties today—in training and in 
jobs. Requirements vary 
some, but in general men and women, married or 
single, 18 years of age up, U.S. citizens and not now 
employed in war industry are eligible. Free tuition 
and pay during the training period are offered. 

. . > . 
Cempanies building airplanes—such as Consolidated 
in San Diego, Curtiss-Wright in Buffalo, United 
Aifcraft in East Hartford—are accepting applica- 
ti@ms from their respective lotalities for training 
courses of which the following are typical: 


Cc. S. JONES 


the plant and enter a selected vocational school for 
training in such skills as 
Electrical Sub-assembly...Power Sewing... Machine 
Shop Work...Tube Bending.. .Riveting.. - Sheet 
Metal Work. 
Up-Grading: Extra training which you receive as 
an employee, to fit you for a better job. Part of this 
training is on your own time. Courses include 
Blueprint ba yy Engine Mechanics.. 
Drafting...Radio Repair and Maintenance. Su uper- 


visory training is also given, on plant time, in 
manship and inspection. 
7 . - . 
Application for Pre-Factory Training may be made 
to the employment office of your nearest aircraft 
plant. Information can also be obtained from the 


a a. 


local office of the U.S. 
Employment Service. 


~~... 


President 


ACADEMY OF AERONAUTICS, La Guardia Field, N. Y.C. 
CasEY JONES SCHOOL OF AERONAUTICS, Newark, N. J. 
Engineering and Design courses still open for private enroll- 
ment to qualified applicants. Mechanics courses devoted 
exclusively to military and government contract training. 


Training the Key Men of Tomorrow in Aviation 





Pre-Factory Training: You become an employee of 








NOW—You, Too, Can Own A 


“Field Marshal’s War Map” 


With Flag Pins Marking Each 
Day’s Shifting Tides of Battle 




















Beautiful, full color, down to the min 

ute World Map, 43” x 28'.", is mount 

ed on heavy, lacquered map-pin board, ready to hang 
on wall; with 80 colored paper flag markers of 
warring nations to cut out and attach to map. As 
regions are captured and retaken, you move these 
in accordance with each day's headlines. Interesting 
and attractive combination. 


Price, $2.49, postpaid 
Cc. S$. HAMMOND &CO. 
80d Lexington Ave., New York 


15e additional West of Mississippi 
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LL S REALLY FUN 


LEARNING MUSIC 
WITHOUT A TEACHER 


—this easy way 


VER 700,000 students have 
enrolled for this home study 
method. Many didn’t know one 
note from another—yet they 
started in learning simple tunes 
by note. For this wonderful 
+ makes — ys A as —< 
to learn music a ome, withou 
tale A eS iil. expensive private lessons. No 
tedious study and practice. Every 
step is right before your eyes 
in print and pictures. You can’t 
ao wrong. Soon you are actually 
piaying pular pieces on your 

favorite instrument. 


FREE Print and 
Picture Sample 


See how easily you may learn te 
play your favorite instrument in 
spare time at home at amazing- 
ly low cost. Mail coupon today. 
Instruments supplied when need- 
eash or credit. Address: U. S 
ee er ee 6 Se School of Music, 82 Brunswick 
Heron Bay. | Ontario, Canada Bids New York City 
-_—_——_— _—_—— —_ oo 


U. S. School of Music, 8: 82 Bi Brunswick Bidg.. | N.Y. C. 
Please send me FREE Print and Picture Sample and Illustrated Book- 
let. I am interested in the instrument checked below 
Do you have instrument ) 
Piano Mandolin poembene Piano Accordion 
Violin Saxophone Banjo Hawaiian Guitar 
Guitar Clarinet Ukulele Other Instrument 
Trumpet Cornet 
Please Print 


e. q y : 
I learned more music in a few 
months than I hoped to in two 


Well Worth it 
The money I spend onthe course 
is well worth it. I do not know 
how the school can put out a ed, 


Name 
Street 


City State 
* Acts “ tae mn request. Pictures by professional mode 
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JOBS ARE CALLING!? 


Industry Needs Thousands of 


DRAFTSMEN 


Tremendous War Production 
Offers New Opportunities 
to Men and Women 


At home, in spare time, YOU can prepare 

for a responsible job that will help to win 

Victory, bring you good pay and give you 

greater future security. America needs many more 

trained workers in almost every branch of industry— 

needs them urgently—needs them quickly. Rich rewards 

await those who qualify, and they will have the thrilling knowl- 
edge that they have helped to protect the American way of life. 


Many thousands of workers depend on 

MTN Aat CMe) Ol AVN DARO] 22°) SEUIN TIES | raitsmen. Before materials can be 

; ordered—before machine production 

| can begin—the vital work of draftsmen 

must be done. Yes, drafting is highly important in Aviation, Automotive, Diesel, Electrical, Mechanical, Plastics, Radio, 

Structural and many other industries. If you want to qualify in one of these interesting and profitable fields, or if you are 

already employed in one of them and want to fit yourself for a better-paying position and continue climbing, American 
School offers you your chance, 


Dusting more than 40 years pee! are helped thousands of men and women 
realize their ambitions and attain important positions in industry, 
LEAR N AS YOU EA RN business and the professions. You who have not completed high school 

or have missed college training, and who cannot spare time to go away 


to school, can get education that fits you for better things. You can learn in spare time, in your own home, and YOU 
CAN CONTINUE YOUR EARNINGS. Remember that top executives and department heads encourage home instruction 
and keep an eye on those who are determined to forge ahead and prove it by study. Never was there greater need for 
trained men and women at liberal pay, and employers gladly award promotions to those who earn them by learning. 


It’s easy to find out about the training that will bring 

G ET FACTS FRE 7 Ss Le) OBLI e7-WEle). your opportunity. To get details and outline of study, 
with histories of successes others have enjoyed, write 

us or send the coupon. Complete information costs 

nothing, incurs no obligation. Let this great school, a pioneer in home study education, explain the methods that can 
bring success to you. Send today. The sooner you take this step, the sooner you can start on the road to fulfillment 


of your ambitions and, at the same time, be better equipped to do bigger things in America’s drive to Victory. 





Employers Welcome Applications I 
rom poem School Advanced i Take This First Easy Step? 


Students and Graduates 


Whenever and wherever trained work- HECK, CLIP AND MAIL COUPON NOW 


ers are needed, employers welcome 
applications from American School D D 
- rexel at 58th, Chicago 

advanced students and graduates. Our CS ee od Phan ‘and postpaid, Semone and details 
employment placement service will help of the Subjects checked. " ‘ , cassie denalltinaten 
you to locate good openings. There isno § DAN Conditioning = OAspoqnting an ior Men and Women 
extra charge for this help. Write NOW DArchitecture Past Soqpuating 

; ini an u ng 
for outline of home training courses 9 -Practical Plumbing Bookkeeping | = a 
that have done so much for so many. iv ODiesel Engineering OMechanical Eng. 
Check the coupon to indicate preference DSurveying & Topo- OShop Management 

t 1 to DAviation Drafting hical Draftin Tool Maki 

of subjects. Mail it AT ONCE. DAviation Engineering phar Metal = += «= Better Foremanship 


OBusiness Pattern Draft DOMachine Shop 
AMERICAN SCHOOL 


ing i) 
Management CElectricalEngineering Operations 
Dept. G-246, Drexel at 58th Street, Chicago Ctty : -tispa ident State 
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He’s Long on Ideas For 
Filling Shortages 


Have been a reader of P.S.M. from the 
beginning, and have hundreds of copies 
stored away in my workshop where, from 
time to time, I get them out and get a lot 
of good from them. Got 
no kick coming the way 
you handle your maga- 
zine, only seems of late 
a little too much on the 
fighting front and a lit- 
tle slack on the home 
front. Us fellows too 
old to get into the scrap 
are having our troubles 
too. Why not more 
kinks to help us out 
while there is a short- 
age of everything? For 
instance, I needed an alarm clock. Plenty of 
money to buy one, but not a one in this city 
of over a hundred thousand population. 
However, I gathered an old one—thrown 
away in the days of pienty. Soaked the 
works in a pint of gasoline and a tablespoon 
of three-in-one oil. Result: clock, thoroughly 
cleaned and oiled, runs like nobody’s busi- 
ness. I like sugar and plenty of it in my 
coffee. But what—can’t have as much as I 
want. No kicking, however. Just took some 
corn sirup, added some honey, boiled it like 
making old-fashioned taffy, pulled it the 
same as taffy. Boy, it sure sweetens coffee 
to a “t.” Don't need my ration card any 
more. But with coffee rationing, what's the 
good of sweetening? Nothing to get excited 
over, however. Just took some nice clean 
field corn, browned it almost black in a 
skillet, ground it in a coffee grinder, then 
mixed it three parts to one part of coffee. 
Got more coffee now than I ever had.— 
A. H. W., Phoenix, Ariz. 


DOWN SOUTH WEALL 
JES PO MOLASSES IN 
Ou’ CAWFEF — _ 
LONG eer 
SWEETENIN 


wE CALL : 
it! : wh 


Film Rental Library Furnishes 
W.P.B. Movies Free 


Here in Dayton we have a film rental 
library which offers, free of charge, a set of 
seven War Production Board films dealing 
with such interesting subjects as women in 
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defense, the building of bombers and tanks, 
and the producing of aluminum. I am writ- 
ing to tell you about it because it seems to 
me it would be a good idea if this service 
could be given throughout the country. I 
feel sure that those of your readers who have 
projection machines would be happy to have 
such a service in their vicinity. Each of the 
seven reels offered by the Dayton Film 
Rental Library is a 16-mm. sound film which 
runs between 15 and 20 minutes, and, in 
addition to the main WPB subject, contains 
a short subject and a rendition of “The Star 
Spangled Banner.” Such stars as Katharine 
Hepburn, Fredric March, and Orson Welles 
act as commentators, and music is furnished 
by Jan Peerce and Conrad Thibault. The 
only expense incurred in using these films is 
the express charge to and from the library. 
It is understood, of course, that no admission 
is to be charged in connection with the show- 
ing of these films.—R. F. P., Dayton, Ohio. 


P. S. M. and Grandpa Start Young 
Scientist Off on a Career 


For THREE successive years my Christmas 
gift to a grandson has been a subscription 
to your magazine. He is now almost 15 years 
old, and a freshman at high school. You may 
be interested in the following from a letter 
he has written me: “In a previous letter I 
told you that I enjoyed P.S.M. Well, I never 
realized how much I received from it. The 
teacher at high school who teaches general 
science told Dad that I had the best scientific 
background of any student he has had for 
years, and that if I keep going at the rate I 
am going now, I have a promising future in 
science. I think that is a pretty nice compli- 
ment. I have to thank you for it all because 
P.S.M. is the only science magazine I ever 
read.”—J. J. T., Fresno, Cal. 


Start Running Now, Fellows, 
and We Won’‘t Get Hit 


Havinc just read the December issue of 
your grand magazine, I would greatly ap- 
preciate it if some one 
of your more scientific 
readers would tell me 
exactly where G. H. F. 
C.’s meteor, which is 
due to hit the earth 
violently, will land. I 
am asking this so that 
I can be some place else 
at the time. I also un- 
derstand the collision 
will cause a change in 
the climate. May I have 
some details on this too 
so that I can buy the right kind of clothes?— 
G. H. S., New York, N. Y. 


AW, LET HITLER 
RRY 


TO BERUN 
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SES 


7 Days FREE TRIAL 


-Costs You Nothing to Examine This 
Amazing New Three-Volume Set of 


REFERENCE BOOKS of PRACTICAL 


ELECTR 


ay 4 . AT LAST! A set of electrical books written in 
Bound in Harvard Red 3 clear, plain, understandable language 
for the “beginner” or “old timer.” 
Solves your everyday electrical prob- 
lems easily, quickly, and thoroughly. 




















SEND NO MONEY! COUPON 
BRINGS COMPLETE SET! 


Now at last, it’s easy, practical to get 
a knowledge of Electricity at home. 
Whether you want to learn Electricity 
or whether you are now doing electrical 
work, you need these books. 

AUTHORITATIVE. PRACTICAL— 


prepared by experts. Used regularly on 

the job by hundreds of Electricians, : 2 

service men, radio men, air cadets, FREE —with at 
students, maintenance men, etc. EASY. wi SEE THEM —RISK FREE 
COMPLETE. Covers everything ReferenceBooks Don’t send a penny. Simply, mail coupon below and 


; ical: | aT in¢ AC . receive your set. kxamine books 7 days, with no obliga- 
Electrical: Armature winding, A.C. senaforthese reference tna Then’ if By wo ig gy oy 


and D.C. Motors, generators, electron- books now, and I'll in- practical reference set you ever saw, send $3, and the 


c—- £ a en ee A clude 1 full vearof Tech. 8ame amount rmonth!y urtil total_p-ice of $12 is paid. 
ics, automotive electricity, refrigera- oaaad Hane ca lll prepay all shipping charges. Ouer is ; limited. Maii 


tion, etc., etc. Answers your electrical advice by mail on any CUPOM N 
questions quickly, clearly, completely. Electrical or Radio H.C. LEWIS, Pres., COYNE ELECTRICAL SCHOOL 
Also includes Radio, Television. subject. 500 So. Paulina St. Dept. 23-R8, Chicago, til. 








H. C. 
HUNDREDS OF PICTURES AND DIA- fi < OYNE ELECTRICAL SCHOOL s 4 ane 
RA 1 CTR Chicago, Lil, - ‘ 
G MS! HUNDREDS OF ELE ICAL Send me the big 3-volume Coyne Electrical and Radio ag 


SUBJECTS* AT YOUR FINGER TIPS! cjopedia, goorpasd. Wichin ¥ geve ofr a month until advertised 





in price of $12 is paid. 
A few of the many branches of Electricity ex- 
plained and pictured in this amazing set are: 
Air Conditioning Refrigeration Power Plants 
Telephony House Wiring Diesel Engines 
Auto Electricity Electric Signs Motors 
Talking Pictures Home Appliances Armatures 
Generators Switchboards A.C, and D.C. OCCUPATION. coccccvccccccccvcsccocecceces AGE 
*Complete Ready Reference Index of over 2000 listings tells Send h price, $10.80, with order if 
omple eady e SAVE 10% nd cash price, $ wi order 


you instantly where to look up any electrical fact. ® preferred—you save $1. 20. Same 7-day 
free trial and return privilege. 


NAME 
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pREPARE FOR BETTER PAY IN 


"= AVIATION 


aiia3 


5-DAY 
OFFER 


The man who draws the BIG paychecks 
is the “man behind the flight.” Let 
an ace authority qualify you for a 
bigger job in industry or the services. 











JORDANOFF’S 
THE MAN 
BEHIND 


Here’s a complete course for those who build 
our planes and keep ’em flying. Written by the 
outstanding man in the field, it gives you all the 
fundamentals, takes you right through practical 
physics, mechanics, hydraulics and electricity. 
But that’s not all! Jordanoff makes learning 
®asier than it has ever been before. With hun- 
Mreds of scientifically exact drawings he pic- 
tures problems and solutions for you. 

For beginners or “old hands” it’s the indis- 
pensable manual on all phases of aircraft con- 
Struction, maintenance and repair. Indispens- 
ab le for pilots, too, because it gives them com- 
plete knowledge of a plane from tailskid to prop. 

Jordanoft’s »ks on aviation have sold t e-quarts 
Sf a million ec ples He has been techni 
ai aft corporations and airlines. Sce } 

Bimply mail the coupon below today 





Indispensable for 
everyone in aviation 


JORDANOFF’S 
ILLUSTRATED 
| Aviation Dictionary 


Over 2,000 aviation terms DOUBLY 
defined —by clear, accurate text and 
technically correct, scientifically 
exact drawings. You eet precise 
meanings at a glance. See it at our 
risk. Mail coupon below 


JORDANOFF ‘s 


mausTaare® 


AVIATION 


DICTIONARY 








t~--- EXAMINE FREE! ----—. 


HARPER, 49 E. 33rd St., New York I’S-3 
send me the book(s) che d below. After 

s I will either send you § } each book, 
return the 
cash with 
tage Same refund 


! 
' 
! 
i owe 
. radar t sfrated fio s 
! 
I 
! 
I 


a fe cents stage charge 


i enclose 


Dictionary. & 
Name 
Addrs 


City & Stat 


Business connection or reference 
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Ask the Commando Who 
Has Swum One 


Here's a brain teaser which I think might 
interest your readers. A man jumps into a 
river and starts swimming at the rate of two 
miles an hour toward a 
pier which is directly 
opposite him on the 
other shore. If the river 
is 100 yards wide, and is 
flowing at the rate of 
one mile an hour, how 
long will it take the 
man to reach the pier, 
assuming, of course, 
that in swimming he al- 
ways aims directly at 
the pier?—C. J. Peoria, 
il. 


Maybe the Hard Way Is the 
Easy Way After All 


Wuere did R. D. H., in the November issue, 
get the idea that it would be difficult to solve 
his problem of packing balls into a box? It’s 
about the simplest problem I know of. Since 
the box is 10 inches long, and the balls are 
each one inch in diameter, there will be ten 
balls in each row. The box being 10 inches 
wide, there will be 10 rows, making 100 balls 
in each layer. His box is also five inches 
high. Therefore there will be five layers. 
Five layers of 100 balls each will make 500 
balls—the answer he is looking for. If he 
doesn’t believe this, tell him he can buy 500 
one-inch balls, try out the problem with a 
box of the right size, and see for himself.— 
D. L. C., Williamsport, Pa. 


HEY, THAT'S 
A SUMMER a 
_PRosieMm! _ 


Things Look Black All Over, 
Don’t They; Mr. Shickelgruber? 


Tue prophecies and predictions of Doctor 
Michel Nostradamus of the 16th century will 
afford you interesting study. It seems that 
some great explosion is expected between 
the fall of 1942 and the late spring of 1943. 
An ice age is also predicted for Europe, as 
well as the final destruction of Japan. It 
is a well known geological fact that before 
the former ice age, North America was prac- 
tically a semitropical paradise. Should the 
prophecies for Europe and Japan come true, 
North America might very easily again be- 
come a land of warmth and sunshine.—Mrs. 
E. V. P., Detroit, Mich. 
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New Jobs! More Jobs! 
FINGER PRINTING IS GROWING FAST 


Look What’s 





1929 “ 


in 1929 there 


604 


Identification Bureaus 
in the United States 


Happening! 


- 


bias za 
ca’ le 
Zz Soe. 
4 Pig ae is 
*, at h 





“| have trained the men who 
run 43% of all these Bureaus”’ 


... And Now Defense Work Demands Still MORE Experts 


Tf it’s quick action you want—good pay NOW and BETTER 
if it’s steady work you want, whether times are 
bad or good—war time—peace time, any time—become a 
Finger Print Expert. City, county, state and federal need 
for men of this exclusive profession is constantly increasing ! 
See for yourself how many more Identification Bureaus 
there are now than there were just a few years ago. 


You Can Learn Quickly 


Finger Printing is easy to learn. But it isn’t something anybody 
can do expertly without training. That protects you. It 1S 
learned rapidly. Not much time is needed. You can begin right 
now and qualify as a Finger Print Operator almost before you 
know it, and once you've graduated, you'll have something no one 
can ever take from you—a profession for the rest of your lifel 


Here Are the Facts 


Forget the Defense urgency—forget all the new finger printing 
jobs opened by the war emergency. Just look at the regular 
normal growth and expansion of the finger printing profession. 
In 1923 there were 393 Identification Bureaus in the United 
States, as stated above. In 1926 it grew to 545. At the end of 
1929 there were 604. At the close of 1 7 there were 979, 
and at the beginning of 1942 there were 1453 official Identifica- 
tion Bureaus in this country and—43% of these bureaus are 

Applied Sci Yes, 43 % 


pay later 





run by grad of the 
—almost half! We believe this to be a world’s record, 


. . >. 
The Cost of Training is Extremely Low 
It’s not like learning many other things ... no long years of 
study—no heavy expenses. Learning to become a finger print 
expert costs you very little—se little you'll wish you'd started 
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in this extremely important profession a long time ago. And 
you can get this training on the payment plan if you want to. 
Seize this chance—begin by mailing the coupon—get started— 
be through and ready in plenty of time to cash in on the 


opportunities in finger print work. 
BLUE BOOK 


FREE or'‘crime 


This book takes you right on the inside of 
Scientific Crime Detection, ‘ells you about 
finger printing, firearms identification, police 
photography and explains just how many 
types of crime are cleared up. It will be 
sent to you entirely free of charge. The 
coupon below brings it. 


INSTITUTE OF APPLIED SCIENCE 
1920 Sunnyside Ave., Dept. 1362, Chicago, lll. 
| paormaomscapmpsiconecnagorimes>eatamantanaateaees 
' 


NSTITUTE OF APPLIED SCIENCE 
1920 Sunnyside Ave., Dept.1362 Chicago 
Gentlemen: Without any obligation on my part whatever, send 
me the Confidential Reports of Operator No. 38, also illustrated 
“Blue Book of Crime,’’ complete list of 840 bureaus employing | 
fasv Terms 


your graduates, together with your low prices an¢ 
ir age.) 


offer. (Literature will be sent ONLY to persons stating t 


Name 
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Use this “INVISIBLE WEAPON” 


--turn the tables on your enemy 


Learn Judo’s amazing bag of 
tricks and you can toss 
around a “‘tough guy’’ twice 
our strength or weight. In 
JUDO: 30 LESSONS IN 
HE MODERN SCIENCE 
OF JIU JITSU, you learn 
the 103 most effective holds, 
defensive and offensive, 


ta) STEP-BY-STEP PHO- aap i = Patriotism Burns Brightly 


TOS. Th the same c . . 

balling sole of cab-taben r U Even With the Lights Out 

now being taught to U. 

firey ah» Chicago, py > I Finp that I have on hand about 50 used 

qveatett cnostens of Jodo. ne iB Gi flashlight batteries. In these days when it is 
both uneconomical and unpatriotic to throw 


FREE! PRACTICE JUDO 7 DAYS! eg bow. 
anything away, I am 


atts 's oe ony, 00S TOSS SOME IN THECOAL wondering if any of 
SCIENCE OF je JITSU. Practice a PURNACE, TO CLEAN your readers know of a 
few of the hol See how quickly the \\,\ way in which I can still 
book — you master this fascinating , = t these batteries to 
art of defense and offense. Return your \ pu a ae N 
copy within 7 days, if you decide not to N ° some good use.—S. G., 
keep it, and your money will be refunded. . Philadelphia, Pa. 
REDUCED TO Ee arr rr rl q ~ : 
$4 ro yom ae 9 Dept. JT-16, “3 ; A sap ao sid 
: y artist’s suggestion mat 
a A j Please rush a copy of juD0: 30 LESSONS J 
IN THE MODERN SCIENCE OF JIU ss ce mata. 
regular price of $2.50 | JiTSU TO THE UNDERSIGNED. | will ; y, by; seem a bit on the waste 
for this book. A new, * pay postman $1.89. plus postage, but may y ful side. But actually it 
large edition now makes core Se ee eee 7 days for refund, if j ‘ BA isn’t. The zinc casing 
Ht possible to offer the | cee of the cells will clean 


fomplete l-volume | NAME 
Bourse for only $1.89. | ADORESS out the soot in the flues, and over a period of 


Mail coupon now. aut time, you'll find you are saving coal.—Ed. 
© Check here if you preter enclosing $1.89 
Prentice-Hall, Inc. | ue over cat 


New York | (Same rotund guarantes.) So We Americans Are 


QUALIFY at HOM =a ee Just Softies, Eh? 


for your pick of these : In your December issue, I. K. says that 

Lae 850 mea radio bugs all over the country who are 

RADIO JOBS 4 ; : pretty handy with soldering irons and other 

Se tools are being left out’ of the war effort. 

tone, He wants to know what can be done to let 

study course gives you them contribute their equipment and knowl- 

eee eee nie Comnunn edge toward winning the war. Well, you can 

CATIONS that qualifies you add two more radio bugs to the list—one a 

A yt Ye lad with a bad heart and who can’t go to 

e nce school, the other a blind piano tuner. We 

RADIO takes you step-by -by-step have the necessary equipment. All we need 

pay reining yeu MUST > .- now is for someone to show us how we can 
cults do our share.—R. D. B., Johnstown, Pa. 

through. FM transmission. 


FUNDAMENTALS OF RADIO One of These Days Gus 


By Six Distinguished Radio Experts Is Going to Blow Up 
Edited by WILLIAM L. EVERITT, Ph. D 
" want to prepare quickly, Betere Cadustiea, fer © Sno came IRE 1G. i Novemb issue, the Gus 
pect In the armed f oe te cm of ta comet 4 -, In READING, in the Novem er issue t e Gus 
end defence vedio eppertustitios. FUNDAMENTALS oF RADIO Wilson automobile story, “Trouble Comes 
the book for you. OVER 88.000 COPIES printed te a de- » ; » je ing is 
pA A A Ry By Soactatey ane .er TUDENT tosh. Double, I noticed that Gus is smoking his 
atetans whe have Se Sine fe waste on nen ccnsatiate, yet rogue ronuive pipe near his filling station. This I thought 
eras nin f ro ; 2 = i 7a , ; st a. 
ete reeretticne, OVER 00 WORKING DIAGRAMS was against the law, as in every filling sta 
(400 pages) Handbook style. Price: Only $5. tion I have ever been I have seen big signs 
saying “No Smoking Allowed.” I just wanted 


FREE! EXAMINE THIS BOOK FOR 7 DAYS to mention this to you because I think that 


| eer ve Inc . = v.6. smoking close to a gas pump is very danger- 
Dept. FR- ve., ous.— ’ > 
rush ‘a copy of FUNDAMENTALS OF RADIO to me. ous.—H. O. W., Dallas, Tex. 
1 On arrival, | will pay postman $5, plus postage. If, within 7 
—~ : decide not to keep the book, | will return It for refund. Thanks, H. O. W., for calling it to our at- 
teeeeeeees tee . tention. Personally, we are all very fond of 
} AoDR es Gus, and we’d certainly feel badly if anything 


Check here if you preter enclosing $5 In full payment, in . "Chin 
| set ease we pay postage, SAME REFUND. io GUARANTEE. | ever happened to him.—Eb. 


This t-velume home- 
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HERE IS JUST A 


PARTIAL LIST 


of the Rare, Exhilarating 
and Hilarious 


CONTENTS— 


THE BACHELOR LIFE 
by Ceorge Jean Nathan 


It isn’t true what they say about the gay 








bachelors. This leads us to the conclusior 
that a bachelor is a man who he inks be 
fore he acts, and then doesn't act 


LIFE IN HOLLY woop 
by Frank Sullivan 


, glamorous screer 


that’s wh at makes for zest and adver 
there 

JU ST A FREUDY CAT 

by Jack Hanley 

“Or Memoirs of a ta endian ) Mightmare, 
is the subtitie of this section. The author 
goes through a series of dre ams that are 
shocking to the point of blushing (all in 
the dreams 

THE PLAYBOY AT FIFTY 

by Dr. Edwin F. Bowers 

At fifty many of us don’t have half the 
sense that God gave a chipmunk We 
Spend our energy as a drunken sailor ¢ 
leave spends his hard-won ¢ 


THE 99 44 10>°, PURITANS 
by Duncan Unde rhill 


Marriage and the conjugal! relation 
utilitarian 1s lk 


pr f keeping = m 
Bundling ‘sept th the Pilgri: dg ge | 
MR. PREBLE GETS RID OF HIS 
WIFE by James Thurber 


How Mr, Preble accom is objec- 
tl without bene er je 
alimony 1s Thurver at his very best Wherein divers writers delve pleasantly into 


STAG LINES 
by William tilan Brooks subjects of exotic and impassioned interest 


Gents wc he wilt mal m © you the life |} ERE are gathered in one pleasure-laden book, all the neces- 
Sie tan skeen basteas seape te sary ingredients for every gay playboy. An open “sesame 
love with a good st ler to hilarious, adult fun and frolic—a complete treasury of gaiety, 
HAVE FUN Wirt YOUR jhe ait burlesque and revelry—a handbook for the rollicking, regular, 
A challenge to the intrepid playbo convivial fellow. 

| Pal gta osecteleange angie THE PLAYBOY’S HANDBOOK is a clever, cheerful, sly collec- 
ee ea tion of contemporary American Humor at its best, dishing out 
be Benjamin Prenhiin suppressed desires right and left and misbehaving in a daring, 
Benjamin Franklin's classic masterpiece, gleeful, unexpected and uproarious manner. 


considered the wittic 


of early America, for a long time hidden Ranging from the sublime to the ridiculous, from “LIFE IN 


e@way in private ar 


cently released for reading to the general HOLLYWOOD” in the year 1942 to “THE GREEKS HAD A 


public. 


SONGS AND BALLADS, YEN FOR IT” two thousand years ago; from Benjamin Frank- 
4 meliifinens miscellany. lin’s classic “ADVICE TO A YOUNG MAN ON THE CHOICE 
werene the hind that suther ever teophe OF A MAIDEN” to Dr. E. F. Bower’s advice to “THE PLAYBOY 

ew ones. To every AT FIFTY”—this farcical book is guaranteed to prove the most 
earning pooner or later to sts enjoyable reading of the year. 


is hind legs and spout px Nene of 


we ~ Sn = heey hese core vet DO NOT DENY yourself the enjoyment of these frivolities. Send 
a for your copy of THE PLAYBOY’S HANDBOOK now! The 
: price is only $1.00—the enjoyment is a thousandfold. (You'll 


Here is a selection of | == ~y new lim- 

‘ick lightly cloth nts, . . . . ° 
charm’ and ‘beryl : m cure-we have to chain it down to keep your friends from borrowing it.) 
worl anc hat 
best limericks are not necessarily un- 
printable 


THE GREEKS HAD A YEN FOR 
1T Pe see eee See eeee 


by Cilbert Seldes 
They lived and love a Knickerbocker Pub. Co., Dept. P-822 
+ 92 Liberty St., New York, N. Y. 


J 

Senet of etchings S COUPON Rush me a copy of THE PLAYBOY'S 

WIT AND WISDOM 1 ’ ge) ° HANDBOOK, If it doesn't keep me laugh- 

A miscellany of witti« s ‘i plus Pi o°*. ing, quoting, humming, singing for 
months afterwards—I can return book 

nova, the cynicism of Shaw : » ati ° and get my money back at once. 

= lion ar"2 ss P e y sag, ( ») L enclose $1.00 in full payment. 

tioned about the advis vil P $0 ( ) Send C.0.D. for $1.00 plus few cents 

ity of jmagstage. answ . ut °o . ° 

**You'll be sorry if y« B : he postage. 

and rou "ll be sorry if you 

don 


mot 
; out $s 
entire group studded re) naace Lit ibert fy. 
th 0 > ‘ 
caquirish drawings N Co. 92 ork , 1 Address 


car’ rtoons! 
p-Se*> 1 City & State 








’ r iliar 
» studied Greek 








Name 

















eam 7-DAY OFFER! 


Py 


MECHANICS 
OWNERS 
SERVICE- 
STATIONS 


TRY THIS AMAZING NEW 


TRUCK REPAIR 


900 PAGES=!400 
ILLUSTRATIONS 


Clear, detailed instruc- 
y repair 
model of 


tions coves e 
job on every 
all trucks, 1936—1942: 
All 51 types of Gasolir 
Engines — All 


Cummins 
GMC, Hercules, Mack. 
Waukesha type Hessel- 
man Engines. All types 
of Diesel Fuel Injec- 
tion Systems — Amere- 
ican-Bosch, Cume- 
mins, Ex-CelleQ, 
GMC, Timken 
All basic adjustment 
and repair procedures 
in easily-understood 
text, pictures and 
diagrams on: 
Fuel Systems (Car- 
buretor, Automatic 
Choke, Intake Mani- 
fold Heat Controls, 
Air Cleaner, Fuel 
Pumps. Gasoline 
Gauge): Geover- 
Lubrication 
Systems; (oi 
pump, filter crank- 
case ventilation, 
etc.); Cooling Sys- 
tems; Ignition 
Systems ; Starters; 
Generators; Clut- 
ches; Transmis- 
siens (all units 
from 2-speeds to 
10-speeds);: Front 
& Rear Axles; 
Torque Dividers; 
Transfer Cases; 
Universals; 
Brakes; Steer- 
ing Geay; Shock 
Absorbers; 


Step-by-Step Instructions=— 
Covers EVERY Job on EVERY 
Truck Made Since 1936 


Tf it’s YOUR job to keep "em on 
the road—come what may—here’s 
the book you've GOT to _ have! 
MoToR’s famous Truck Repair 
Manual—an indexed gold-mine of 
over 300,000 repair, service, tune- 
up, overhaul facts, based on man- 
ufacturers own official shop re- 
pair manuals. NOW it’s yours to 
examine FREE—without de iting 
a penny! Published by oToR, 
the Leading Automotive Business 
Magadgine. 

More than 900 pages of easy-to- 
understand text; 1400 clear, de- 
tailed drawings, diagrams, cut- 
away pictures. Hundreds of copies 
already in use by U. 8S. Army, fleet 
owners, truck service shops all over 
the country. 


Anyone Can Use It 
MoToR's Truck Repair Manual 
can make ordinary mechanics handle 
a job expertly—save the expert time, 
money, work on virtually ANY job. 
Warranted to contain every one of 








the 300,000 essential service, repair, 
adjustment, specification facts you 
may need to know. Haady index 
helps you look up the job, the truck, 
the model, and go to work! Lies open 
at any page for “work-while-you- 
read.’ A BIG book, 8')x11, twice size 
of this page. Strong waterproof bind- 
ng. 


7-DAY TRIAL—SEND NO MONEY 
Examine MoToR’s Truck Repair Man- 
ual now, without laying out a penny. 
See how it can pay for itself the first 
few days you use it! Just mail coupon 
below. Unless completely satisfied, send 
it back in 7 days without cost or 
obligation. Send coupon NOW to 
MoToR Book Dept., k 22T, 572 
Madison Avenue, New York, N. ¥. 


MoToR BOOK DEPT., Desk 22T, 572 Madison Ave., New York, N.Y. 
Rush me MoToR's New Truck Repair Manual. If O.K. I will 
remit $2 in 7 days, and $2 monthly for 3 months plus 35¢ shipping 


charge with fin 
book in 7 days 


NAME 
ADDRESS 
CITY 


al payment 
(Foreign price $10, cash with order.) 


($8.35 in all.) Otherwise I will return 


OCCUPATION & EMPLOYER 


Coming Next Month 


MEET THE B.-26, fastest and fightingest two- 
engined medium bomber in the air today. In 
one of a series of articles on our military air- 
craft, William S. Friedman sketches the life 
story of this paradoxical plane which combines 
the flying qualities of a fighter with the bomb- 
toting capacity of an Army truck. 


MEN BEFORE THE MAST in our modern 
merchant marine are in the front line every 
hour they are at sea. How are they trained and 
equipped to meet the constant peril of torpedo- 
ing? An article tells about the new safety de- 
vices that protect our merchant seamen and, 
even more important, the rigorous schooling that 
teaches them to save themselves and others. 


CONDENSATION is a saboteur who works 
unseen under your very roof. In scores of ways 
he attacks your home and its furnishings. To 
check his inroads, inform yourself on the com- 
mon sources of condensation and their cure. A 
few minutes’ reading may save you costly re- 
pairs and replacements later on. 


WHEN YOU SEE real battle scenes on the 
screen of your movie theater, or on the pages of 
newspapers and magazines, you are indebted to 
the skill and courage of military or civilian 
photographers who have risked their lives to 
let you see what the war is really like. You'll 
be interested in the story of their work and 
the way their pictures come to you. 


OUR TANKS have made history in Africa and 
on other battlefronts of the world. Yet few 
Americans know the whole story of their de- 
velopment and of the industrial miracle that is 
pouring them out to crush the Axis under their 
irresistible treads. In pictures and text our 
tanks pass in review, from the first World War 
copies of French models to the monsters in 
today’s lineup. 


MODEL-PLANE BUILDERS have borne up 
bravely under the hardships of war, which to 
them meant shortages of rubber, metals, and 
other materials. Most serious blow of all was 
the freezing of stocks of balsa wood, a prime 
necessity in their production program. Now 
comes Frank Zaic with timely suggestions for 
using sugar pine, basswood, and other avail- 
able substitutes. 


7 Save 35e! Check here if you enclose $8.00 (Foreign $10) with 
coupon, We then pay 35c costs. Same 7-day return privilege, 
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33 POWER 


fh AAI a 


LENS AIT 


You can now own a genuine high powered ~ 
telescope by making it in one evening of 
easy work. Included FREE with this Special Offer of WONDERS 


OF SCIENCE, SIMPLIFIED, 





HUNDREDS OF PHOTOGRAPHS, 
MAPS, DRAWINGS, ETC. 


3 Volumes Bound in 1 


Volume 1! — PARTIAL CONTENTS 
WONDERS OF NATURE 
BOOK 1. History & Mystery of 
stronomy 
mor Men Used to Think of Earth and 


Sky 
How the Solar System Originated 
Enormous Size of Some Stars, etc 


BOOK 2. Oddest Phenomena on Earth 
Spouting Fountains of Boiling Water 
A Marvelour Mountain of Solid Salt 
BOOK 3. Watching the World Change 
How Continents and Oceans Were 
Forme: 

How We Know Ground Sinks and Rises 
Strange Tale of a Buried Town 

4. Weather Secrets Simplified 
Storms on Sun and Storms on Earth 
The Strange Antics of a Ball of Fire 
BOOK 5S. Wonderiond of Nature 
The Regions of Frost and Fir 
The Inside of an Active Volcano 





Volume If — PARTIAL CONTENTS 
WONDERS OF POPULAR SCIENCE 


BOOK 6. Pictorial Outline of Progress 

Nearly Two Centuries of Steamships 

Queer Forerunners of the Motor-Car 

Development of Motern Locomotives 

BOOK 7. Amazing Adventure in 
Science 


Mystery of the Burning Giass 
Marvels of the Electro-Magnet 
Wonders of the Infra-Red Rays, etc. 


BOOK 8. Seven Wonders of Modern 
World 


How Telescopes Bring Things Near 

How Microscopes Make Things Big 

The Latest Methods of Television 

BOOK 9. Manual of Simplified Ex- 
iments 


Science Experiments for Everybody 
Experiments With Simple Chemicals 
BOOK 10. How Great inventions Work 
Inside of a Great Modern Steamship 
A Big Coal Mine With the Lid Off 
How a Submarine Sinks and Rises 


Volume [il — PARTIAL CONTENTS 
WONDERS OF LIFE 


BOOK 11. Prehistoric Creatures 
Life on Earth 30 Million Years Ago 
Life on Earth 250.000 Years Ago 
BOOK 12. Marvels of Plant 

Plants That Catch and Eat Insects 

3 Freaks of Plant Growth 
BOOK 13. Str est Fish in the Sea 
Some Nightmares of the Deep Sea 
Queer Fishes That Craw! on Land 
BOOK 14. The Animai Book 
The Animal the World Nearly Lost 
The Ugliest of All the Animais 
BOOK 15. Man—Miraculous Machine 
The Wonderful Way the Brain Works 
What Your Body Looks Like Inside 
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are all the optical parts com- 
pletely finished for a refracting, astro- 
uomical telescove over 4 feet long. You 
can see the mountains and craters on the 
moon, the ringed planet Saturn, Jupiter 
and double stars, etc. See airplanes, ships 
and hundreds of other interesting sights 
Makes objects miles away appear close. 
Complete lens kit contains 2” diameter 
ground and polished objective lens and 33 
power eyepiece lens made in,;the good old 
U.S.A. with full directions for mounting. 
Read how you can get your 33 power 
telescope lens kit FREE with this offer. 


WONDERS AND MYSTERIES OF SCIENCE 
IN THRILLING STORY AND 1,000 PICTURES 


You can now enter the wondrous world 
of tomorrow. You can now go on thrilling 
tours through the wonderland of Science. 
Here is the telescope, the microscope, the 
spectroscope. Here are tours through talk- 
ing picture studios and television studios. 
Here is aviation opening up the new world 
of speed and distance. And here, too, is 
the photo-electric cell, the marvelous 
eagle eye that will make men of the fu- 
ture supermen. These and hundreds of 
others are all yours in the THREE EX- 
CITING VOLU MES of 
Wonders of Science, 

Simplified. 


¢ 
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3 GREAT VOLUMES BOUND TOGETHER 
CONTAIN 1,000 PICTURES AND 15BOOKS 

This fascinating work contains three 
thrilling volumes bound together. It is 
packed with a thousand pictures which 
simplify its contents. Think of it—dozens 
and dozens, hundreds and hundreds of 
scientific pictures. Pictures of all kinds 
on Mechanics, Astronomy, Physics, Biol- 
ogy, etc.—dynamic diagrams, panoramic 
illustrations, and action-photographs up 
to 100 square inches in size! These hun- 
dreds and hundreds of dazzling illustra- 
tions cram three gorgeous volumes——and 
each of the three volumes is almost a 


foot high, and when opened, over a foot 
wide! 


YOUR FRIENDS WILL ADMIRE YOU 

Through the simplicity of the text, the 
tremendous record of Science is brought 
lavishly before you. The mightiest mar- 
veils of mankind thrill you as you read 
their stories. Invention, Geography, Zo- 
ology, Engineering, etc.—they are so sim- 
ple and easy to understand. No wonder 
every person who has read and mastered 
this exciting wonderbook becomes a 
‘“‘walking encyclopedia”’ and is looked up 
to by his friends as a ‘‘scientific wizard.’’ 


BIG FREE OFFER—SEND NO MONEY 
These three great profusely-illustrated 
vylumes of ‘‘Wonders of Science, Simpli- 
fied’’ (bound together) formerly sold for 
$5.00. But it is offered to you now for 
only $1.98 plus postage. Act at once and 
we will include FREE with your order 
the 33 power long distance telescope 
lens kit described above. You take no 
risk because you must be 100% delight- 
ed or you may return for full refund 
within five days. ACT NOW—as this 
offer is limited to the supply of 33 pow- 
er telescope lens kits available. This 
offer may never be yours again. Se 
RUSH COUPON AT ONCE. 


BSESSEERERERERE 
METRO PUBLICATIONS, Dept. 187 
50 West 17th St., New York 


Send me a copy of ‘‘Wonders of Science. Sim- 
plified’’ (three dazzling volumes bound togeth- 


on arrival. ¥ 
them within five days for full re 


may return 
fund. 
NAME 


ADDRESS... cesses scscesssseesesesesss 
") Check here if you are enclosing $1.98, thus 
saving mailing costs (same guarantee). 
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7 SURVEY of the various types of physical defects 
which have made it necessary for draft boards to reject men for 
military service has brought to light some rather curious facts about 
our national health. In New England most rejections are due to 
bad teeth; in the Northwest to heart trouble; in the Great Lakes 
region to goiter; in Texas to blindness, and in the Gulf states and 
the Southeast to drug addiction and alcoholism. This geographical 
distribution of physical defects, however, is believed by Dr. H. L. 
Shapiro, anthropologist of the Museum of Natural History, to be 
caused as much by heredity as by local physical and social conditions. 


HE DO-IT-BETTER PRINCIPLE which is now basic in every 
industry connected with the war, has now found its way into the 
building of side-launched ships. A whole row of these boats are 
built side by side, extending back from the edge of the water. Start- 
ing with the one farthest back, each ship is moved a step closer 
with each stage of production until, virtually completed, it topples 
off the end into the water. Besides speeding production, this as- 
sembly-line method has revealed the best angle of tilt for a ship, 
the right velocity for launching, and the proper degree of roll as 
it hits the water. 


, CHEMICAL PROCESS of reclaiming rubber, which 


will add considerably to the longevity of a recapped tire, has 
recently been announced by an eastern rubber company. Said to 
reduce the “cooking” time from 12 hours to 20 minutes, and to 
climinate the heat and oxygen treatment which has the effect of 
destroying the tensile strength of reclaimed rubber, the new 
process promises mileages up to as high as 18,000 miles instead of 
the mere 10,000 now being obtained. Although the process is 
being kept secret from the general public, it is being made avail- 
able to rubber-reclaiming companies for the duration without 
payment of royalties. 


OLLY GOOD FELLOWS whose mornings after are persistently 
blighted by a “hangover” and the fluttering of butterfly wings in 
the stomach, may find solace in the medical pronouncement that 
these deplorable conditions are not necessarily a retribution of 
overindulgence. The authority in question states that it is the 
biliary tract which is at fault when “reasonable amounts of alcohol 
produce ill effects.” The good doctor, however, makes no estimate 
of what is a reasonable amount. 


HROMBIN, A CLOTTING AGENT which the blood forms 
when it is being shed, can now be obtained in large quantities in 
sterilized form. The method of producing it has been developed 
by a professor of the Moscow University, and the agent is being 
used with outstanding success on wounded Russian soldiers. When 
mixed with blood, the new solution will clot it within three to 
five seconds, 
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In War and 


in Peace 


Your country—in fact the whole civilized world—is in crying need of new ideas 
—these new ideas, YOUR IDEAS, must lead not only to victory in war but to 
prosperity in the peace which will inevitably follow. TIME MARCHES ON—to- 
day’s inventions are tomorrow’s craftsmanship, and post-war prosperity and re- 


adjustment will demand the creation of 


thousands of simple things that will 


win recognition—perhaps wealth—for you. TIME MARCHES ON and you 


march with it—or it passes you by. 


Peace Is Coming 


Factories now converted to War 
Production for the duration are al- 
ready buying new inventions. They 
must take up NEW IDEAS in 
order to continue in business when 
the war ends. That’s the time when 
new improved articles will be 
rushed onto the market and the 
lucky patent holders will reap the 
profits. 


1S THE TIME TO PATENT 
NOW YOUR INVENTION 
No matter who you are, where you are 
—no matter what your invention is, 
NOW is the time to apply for a patent. 
By delaying you may not only lose 
your rights, but you may miss some 
immediate opportunity of mak- 
ing money. When a house is burn- 


A PATENT NOW MEANS 
POST WAR PROFITS 


Remember that you can sell your patent 
rights now, regardless whether or not your 
invention can be made and marketed for 
the duration, because manufacturers are 
buying patents today in order to have new 
merchandise on the market as soon as pri- 
ority restrictions are removed. Remember, 
too, a Patent is good for 17 years. So get 
the FACTS by writing for our free “Patent 
Guide.” Be safe—not sorry! 


THIS 48-PAGE BOOKLET FREE 


Our free “‘Patent Guide”’ gives you 
all the information you need to 
know about protecting your in- 
vention. Send for your FREE 
copy today. This step costs you 
nothing, yet may be vital to 
your success. Remember—in 
Patent matters ACTION is IM- 
PORTANT. Delays can be cost- 
ly. Mail the coupon in an en- 
velope, or paste it on a penny 
postcard NOW to CLARENCE 

A. O'BRIEN & HARVEY B. 
JACOBSON, Registered Pat- 

ent Attorneys, 32-B Adams 
Building, Washington, D.C. 


ing down, it’s too late to get a C l A ° E N C E A 0’ B R E N 


insurance. When a market 


ready exists for your invention, & H A R Vy . Y ~ i J A C 0 B 5 @) N 


then it may be too late for you 


to apply for a patent. Registered Patent Attorneys, Adams Bldg.,Wash.,D.C. 


St 
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CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 

Registered Patent Attorneys before the U.S. Patent Office 

32-B Adams Building, Washington, D. C. 

Please send me your 48-Page ‘‘Patent Guide for the Inven- 
tor” and your specially prepared ‘‘Record of Invention’’ form 
FREE. This request does not obligate me. 
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WAR OPPORTUNITIES IN 


SPRAYBERRY | ACCOUNTING 


RADIO TRAINING | War needs call for many new book- 


includes keepers and accountants. Taxes and 
governmental regulationg demand 


many extra for government and for 
industry. Enlarged plants need more. 
Also, many present accountants are 
being called to armed services. This 


; ; opens unusual opportunity towomen 
Experience Easily Acquired ang 0 oe ee ks ee 
at Home = “y+; for these oppor- 
You Do Practice- ate cost. Be Tenge ot training wc TE ig 
~ , Giving Experiments, goudeosed, | LN, rinteredting training We pode for free 


Pir Anrnes Features ... bookiet,“*A 
lake fal fog LASALLE EXTENSION: UNIVERSITY 
ce Institution 


SPRAYBERRY Training Corresp 
starts right at the beginning Dept. 283-H CHICAGO, ILL. 


of Radio... folds h | a ES 
F nplified, logi- Get this Book Free if you 


subject in a simplified, 
cal understandable _ style. 
You easily learn Television, 
Frequency Modulation, 
Signal Tracing, Mobile 
Radio (Auto-Tank), Aviation Radio, Elec- Every stemmerer should have the new 128 page book “‘Stam- 
tronics, Facsimile Radio, Radio Set Repair mering, Its Cause and Correction’. Sent free to stammerers. It 
and Installation work. describes the Bogue Unit Method for the scientific correction of 
stammering and stuttering. Method successfully used at Bogue 
Training Prepares You for a py - yl At ah. A Endorsed by physicians. Write 
0 t on. 2 0 a le 
eS er ow ) 4 FULL RADIO | Benjamin N. Bogue, Dept. 996 Circle Tower, Indianapolis, Indiana 


Military ‘ P ° 

The important and fascinat- : elite Tol sTeye) | ele] acy 
ing field of Radio offers many ; 

pr iti to the man who Many Finish in 2 Years 


opportunities 
wants to get ahead. My Train- Go as rapidly as time and abilities permit. Course 
ing will help you win quick -. equivalent to dent school work — prepares for college 
promotion in the Army or Navy entrance exams. Standard H.S. texts supplied. Diploma. 
+ + « will fit you for a bright sired 8.3 
civilian career. SPRAYBERRY - festngse Sn inde : 

ds are rot and prac- —_ : i hoot d Ss train 
Methods are thorough and pra¢ bisine 2, teh Set eet tart your ing now 











tical. Your Training will not interfere with your present duties. A Se 1, Dpt.H- 246. DrexelatS8th, Chicago 
merican Schoo! . 


You Get a Dual-Purpose Radio Set STUDY AT HOME for PERSONAL SUCCESS and 
» - LARGER EARNINGS. 31 years expert instruction 





ly you with atte Parts whi - you use to gain over 106.000 students enrolled. LL.B peares 
re-experier tex : The awarded. All texts furnished. Easy payments. Sen 
- re a) a Be 3 bet - These same Parts for FREE BOOK — ‘‘Law and Executive Guidance’’. 
ire used as a Mode § nal ‘Generator and for 
5 ete. You'll find my | AMERICAN EXTENSION SCHOOL OF LAW 
Course ar Equipment fully de- Dept. 26-S, 8 East Huron St., _ Chicago, tH. 
scribed in the catalog offered below. GENUINE U..S. BARGAINS 
D. Wool Blankets (used) $2.95 
No Previous Experience Needed U. S. Army Ration Bags (New) 49 
It makes no difference what your ; 
education has been. I can fit you Thousands of other bargains in military, 
quickly for a good-paying Radio Scout. Send "ioe Yor sat pane catalog Fe: 
I make it easy for you to grasp turned with first order. 
lio principles and remember A and a, SU PPLY CO. 
Your success is my full re- _ __ RICHMOND. VA. | 


cn wie vote ARTISTS MAKE MONEY 


y BUSINESS BUILDERS show Find out your ability. Send name, age, occupation and 
how to put your equipment to | address for Free Vocational Art Test. 
tual use in handling Money-mak- ART INSTRUCTION, INC., 2143 Art Instruction Bidg., Minneapolis, Mina. 
« Radio Service Jobs shortly after __ (Formerty Federal Schools, Inc.) 
begin Training. —<—<—<——— 





Begin today. W rite now for our Free Book, ‘‘How 

» " te Become a Go Penman,*’ it contains specimens 

THE SPRAYBERRY COURSE 1s SOLD ‘ ond tells how othe rs learned to write in spare oo 
a % Enclose lie for 2 ~ name beautifully written an 

UNDER MONEY-BACK AGREEMENT a oe n point suit haded writing. Write today. 
THe TAMBLYN ScHooL OF PENMANSHIP 


USH COUPON {ox BIG FREE BOOK: (a —_—__— ea 
} Splendid opportunities. . Prepare in spare 


time. Easy plan. No previous experience 
SPRAYBERRY ACADEMY OF RADIO needed, common school education sufficient. 
F. L. Sprayberry, President 


Send for free booklet ‘‘Opportunities in Pho- 
tography”’ , pares ulars and En ea moe ay 

655-B University Place, N. W. at 

Washington, D. C. 


tos icago, tt. 
Please rush my FREE copy of “HOW TO MAKE 


MONEY IN RADIO 














THE PLASTEX Industry needs manufacturers on small 
scale and for big. production of Lamp and Clock Stands, 
Art Goods and Novelties in Plastex a Marble imita- 
tion. Experience unnecessary. ‘ec material makes reru- 
lar 10c more sellers. Rubber moulds furnished for speed 
production. Small investment brings good returns. 
Big chain store orders now being placed. Ambitions 
(Mail in envetope or paste on penny postcard) ory will Pp aaeee Oy Fo ye Our Free boo 


—--—-—----------------4 PLASTEX INDUSTRIES, Dept. 2, 1085 Washington Ave., New York, N.Y. 
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INVENTORS 


OF TODAY ARE PLANNING NOW FOR TOMORROW! 


We've Helped Men Like You 
For Nearly Half a Century! 
While you can secure a patent by 
yourself, please remember that the 
Supreme Court has stated that the 
assistance of a competent Patent 
Attorney is worth far more than 
the moderate fee paid for such 
assistance. Professional inventors 
invariably secure their patents in 
this manner. WRITE US TODAY. 
Our experience and training may 

mean the difference 


between your suc- 
cess and failure. 


Evidence © 





COUPON vests scoxs FREE! 
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8 pages of facts for 


INVENTORS 


ee and the importan’ Name. 


f Invention 


HEN Peace comes at the end of this first completely mechanized 

most manufacturers will have to start RIGHT FROM SCRATCH! 
Amazingly efficient new tools, new methods, designs and war-inspired sub- 
stitute materials will have a golden opportunity for immediate acceptance. 
No longer will the capable inventor with a good strong patent be balked by 
“IT have too heavy an investment in my present set-up to spend the time and 
money to re-tool according to your plans.’ Manufacturers will be receptive 
as never before to devices that will save them time, save them money and 
save them labor. When Peace comes, are you going to be able to go to one of 
these manufacturers with your patent in your hand... . and set it to work 
for you? You can! Other alert inventors are taking advantage of this 
‘period of waiting’’ to have their patent applications prepared and prose- 
cuted TODAY so they'll be ready TOMORROW! 


SEND NO MONEY FOR THESE 
VALUABLE BOOKS! 


We'll send them to you ABSOLUTELY FREE... with 
no obligation. 68 pages of facts which tell you in easy-to- 
understand language just what you must do to secure a 
strong patent. Illustrate 115 mechanical movements. 
With books we also send the multi-vital ‘‘Evidence of 
Invention’’ form, which helps establish date of disclosure. 
SEND COUPON FOR BOOKS NOW! 


Evans ¢ Co. 


e REGISTERED PATENT ATTORNEYS 


MAIN OFFICE: 740-B MERLIN BUILDING 
i WASHINGTON, D. C. 


Pittsburgh Office: 521-C Empire Buildin: 

Los Angeles Office: 738-C Security Bull ing 
Rush by return mail, Free copies of yor books, ‘‘Patent 
Protection’’ and ‘‘When and How to Sell au Invention’’—atso 
important—‘‘Evidence of Invention'’’ form, 


Form! 


Address. 


a City and State 


on 
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Accept This 


OFFER © 
REPAIR ANY MAKE CAR 


.-- Handle EVERY Job on Every Model, 
Every Make of Car, 1935, Through 1942 


QUICKER and EASIER! 


MoToR’s Factory Shop Manual 
Helps You Handle More V.ork 
— Save Repair Time — Make 
More Money! 

ONE book you need t oday 


] »-do-! 
repair facts, tune-u 


and 
Bpeciticatior 
Writt 
Explains Eve Job 
on Every of All These 
Cars—1935 through 1942! 
American la Salle 
—Bontam Lincoln 
Ayburn Lincoln 
Austin —dephyr 
Mercury 
Nash 
Oldsmobile 
Overland 
Packard 
Pierce Arrow 
lymouth 
Pontiac 
Reo 
Studeboker 
Terraplane 


techn t 
Men all over Ameri ca. 


Try it At Our Risk! 


sre cars today need quick 
. ice No new models 


Chevrolet 
Chrysler 
Cord 
De Soto 
Dodge 
Ford 
Graham 
Hudson 
Hupmobile 
lofayette Willys 
And major data needed to 
ser e 405 models of trucks 
} y 200,000 Vital Facts 
on Every Phase of Tune- 
Up and Repair ¢ Over 450 
Charts, Tables ¢ More than 
900 Photos, Drawings, 
Diagrams « Over 600 Big 
Pages—Sizes 8',x11 inches, 
Published by MoToR, Loading 
Automotive Business 


ixing 
iis FAC TORY 
MANU -— no “ A nd 


Bick" 
€ 1 to 


wr 
+ amine it FREE. at ‘our risk! 


SEND NO MONEY 


@ust mail coupon belo ow _ Actu- 
ial ! 


lily try the Mar na 
ew extra-tough 
S can pay for i 


ew day S. Ar a 
= Baas | 





s ie 
ys an d pay 





Bend: 
idress « 


othin 
Bors Book Dept., Desk 2 22, 
$72 Madison Ave., New York. 


MoToR BOOK DEPT., Desk 22, 572 Madison Ave., New York, N.Y. 
Rus h me MoToR's Factory Shop Manual. If O.K. f will remit 

1 Gays, and $1 monthly for 4 months plus 35c shipping 
i final payment 35 in all.) Otherwise I will return 

in 7 days. (Foreign pri ce $6, cash with order.) 


NAME 

ADDRESS 

CITY 

OCCUPATION & EMPLOYER 


SAVE 35c! Check here if yo 
postage. Same 7-day retu 


AGE 
STATE 


1 enclose $5.00 1 then pay 


rn privile 
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Established 
1902 


NEW YORK 
ELECTRICAL 
SCHOOL 
FOR MEN 16 to 60 


The unique school—known the world over for its 
distinctive methed of combining “‘Why & How’ 
—theory with all electrical-trades practices. 


Free descriptive booklet 


NEW YORK ELECTRICAL SCHOOL 


40 West 17th St. New York City 


ENGINEERING 2 monras 


Courses in Aeronautical, Chemical, Civil, Electri- 
cal, Mechanical, and Radio Engineering. One-year 
courses in Radio and Drafting. Approved by C.A.A 
Prep courses without added cost. Low tuition. Large 
industrial center. Opportunity to earn part living 
expenses. Enter Mar Jut Septen Decem- 
ber 32° 








DEGREE IN 


ber 


Wayne. Ind 


3 E. Washington Bivd., Ft. 
ENGINEERING, broadcasting, avi- 
ation and police radio, servicing, 
marine and Morse telegraphy taught 

thoroughly 48 weeks’ engineer- 

ing course e ry pe three years’ college radio work. School 
established {37 expenses low. Catalog free 


The Dodge institute, 503 Monroe St., Valparaiso, Ind. 


Mimtienteleantaind $25 





RADIO 


ELECTRICAL Eneincanine. od grasp of wide electrical 
rn. Very nd y made easy 
se in radio, public address, photo-electzic 
real vacuum tube technician, Tuition 
ent i—- Experiment kits furnished 
«8, student magazines, et« 


Get go 


FREE wasted sicintnd 


(ior 


RATE BURNS will teach you HOW to CREATE ORIGINAL 
ARTOONS at home that you may 1 Course coptpins 
26 lessons 


ERING SCHOOL. Box 931-550, Lincoln, Neb. 
SEL 
and over 600 IHilustrations. All for On 


Send name end address for free details 235 


RAYE BURNS SCHOOL, Dept. S, Box 1298, CLEVELAND, OHIO 


CREATIVE - THINKING 


The Thinking Al phabet is a Rapid System 
Mind-Training Creative-Thinking Self Ace 
vancement. Individual help 6th year. 

‘ree Mind Power Test and Literature. 


Dr. erent t. + % __99 A Fern Street, Philadelphia 


>. 


y Midst tags, labels, advertising. 
it for 


Others, Big Profits; easy 
~ Raised Printing with any Kelsey 


jor Outfits from $17.38. Send for free 


25. S 
coteion and all detail KELSEY, INC., Y-33, Meriden, Conn. 


COMBINED WITH 
Practical Mechanics Simplitied 


NEW 2-in-1 reading course! Now you can learn the 
speedy, simplified system of calculation used by drafts- 
men, engineers, accountants, “master minds” on the 
Stage. Learn easy way to multiply 4 figures by 4 fig 
ures w thout using = fashioned mul uphcation 

long c hort-cut 
Learn he 


measure. f 
aze friends with your magn -hke menta 


Lars 
lete with 
A 
FREE! Complete detaiis .. em end == fo) 


\ 
30 
| NELSON CO., ee 704, Chicago | (=al> | 


Short-Cut Mathematics and 
No obligation ate x oO | 


i+ y¥- %| 





| Please send fre 





GET ON THE TECHNICAL FRONT 


TOW, as never before, the urgent 
need for Trained Radio Men has 


created a tremendous shortage. 


mot if 


Man-power is being 
TECHNICAL FRONT: Radio Er 
Service ‘ and operators, | ! in 8 
he “MUST HAVI 
n bot m 8 


LEARN AT HOME 


NOW 3» an learn AT HOME in your spare 
VICTORY training plan speeds up your ess 


time. National's 
a igt fror 
yet omi abs te wthis ital t r prepara- 
tion 


FASCINATING WAY TO LEARN RADIO 


Eliminati dry text b« 


tional’s plan of rapid Home Traini 
»- Stuc le rvice methods th 
training 

» Radio step by step in a w 

No previous experience ne 
e you are prepared for a good rad 
lish your own radio business 


rtailment of radio sets there 

adio manufacturing 

elp produce over two billion 

» equipment Factories are installing 

ctronics is growing by leaps and bounds. 
are 


h 
* sound systems 


innumerat 
Trained men. 
fo t 


NATIONAL GRADUATES 
WIN GOOD JOBS 


RADIO LAB. 
SPECIALIST 
got a job w 
rnational Tel 
re & R fio ¢ 


m working 
laboratory 
ing new 
equipment 
high frequer 

ceivers and transmitters. 

good, straight salary ~ “og 
Douglas Neilsen, Jamaica, 


U. S. CIVIL SERVICE 


NATIONAL TRAIN- 
ING HELP 


**Promoted to Instructor in Cir- 
t Ss Army 


MEN WANTED 
Ages 16-50 


In Radio, age is 
not a factor. 
Training is the 
main require- 
ment 


ov 
a) 
Sprott 


FEBRUARY, 1943 


Please mention Porputar SciENCcE 


Draft age men: TRAIN BEFORE ENTERING SERVICE 


TESTED HOME TRAINING 


BY PROVED SHOP-FIELD METHOD 


For 38 years National Schools has trained ambitious men 
for Top Pay trades. Squarely behind your Home training are the i- 
completely-equipped Training Shops of National Schools 
develop and prove every Method Assignment sent to 
Every phase of your training supervised by an estab 

lished Faculty of practical, experienced instructors and engineers 


They have developed progressive methods of training you in your own 
home ba i on actual shop practice. Unique training facilities give 
you Home Training based on Resident School Shop principles — meth- 
ods not available from any other source. to our knowledge. You'll be 
amazed when you receive our Complimentary Lesson and full details 


KEEP PRESENT JOB WHILE LEARNING 


Regardiess of previous education or age, you Train for Radio. 
Continue your present job. Earn while you Pa If subject to 
Military Service all the more important that you get pre-training. 


MILITARY SERVICE 


or Radio 

service you install 

tain most technical equipment such as secret ultra 
t frequency apparatus to locate airplanes. Get 
omotion tn rank and increased pay almost from the 


start 
SPECIAL OFFER 

So that you can demonstrate to yourself the ease and 

idity of learning Radio at home, National Schools 
ye Complimentary Lesson free, 
pportunity Book of Facts and 
out all branches of Radi Use the Coupon 
Mail it today! 


NATIONAL SCHOO 


California 
ESTABLISHED 1905 





Service in Army and Navy In 
operate and main Quolify For 


These Jobs 
RADIO EXPERT 











OPPORTUNITY COUPON FOR QUICK ACTION 


National Schools, Dept. 2-PS (Mail in envelope or 

4000 So. Figueroa, Los Angeles, Calif. peste on penny postal 
Mail me FREE, without obligation, one Lesson and Opportunity 

Book, with full details about how | CAN become a RADIO Technician 


MontTuHLY when writing to advertisers. 





PARKS AIR COLLEGE 


— Learn to Read PARKS AIRPORT EAST ST.LOUIS, ILL 


BLUEPRINTS mm ae 


> ; Accredited by the Illinois Superintendent of Public Instruction. In- 
with this amazing cluded since 1938 in The Directory of Colleges and Universities, issued 
by the U. 8. Office of Education. U. 8. approved as a Commercial Ground 
600 - PAGE BOOK and Flying School and Mechanics’ School. Accredited by and cooperat- 
ing with the United States Army Air Corps in giving flight and me- 
chanical training. Open to high school graduates FOUR courses fead 
A COMPLETE COURSE to B.S. degrees in Professional Piloting, Aviation Operations, Main- 
; tenance Engineering, Aeronautical Engineering. 

IN ITSELF TWENTY-TWO TRAINING PLANES are used in professional flight 
training which prepares graduates for airline flicht operations 

~ FACULTY of 104 specialists in various flelds of aviation 
Quick and Easy Enrollment limited to a total of 300 commercial aviation students. 


Capacity enrollment of 870 


SHORT CUTS Airport, 25 buildings devoted to school purposes exclusively. Dormi- 


s and dining hall at the College 


for the Inexperienced! Spring term March 29. Send postcard for new 64-page cata 


Helps You Find a War Job Registrar, Dept. P 
pet nr the nc 16th YEAR parks Ain COLLEGE East St.Louis, m. 


HOW TO America needs MEN and WOMEN who can 
Read machine shop read Blueprints. ANYONE can learn with LEARN AT REQLILT 
drawings; architec- the help of this new, authoritative Course- 
tural; structural steel, Book. No previous technical knowledge HOME TO 


electrical, welding,| needed! Covers sheet metal work, aviation, . 

shipbuilding; Diesel] shipbuilding and all other wartime and : Animals, Heads, Fishes, Pets; to TAN. 
—gas engine prints; peacetime trades. Over 400 illustrations, ™ Be a Taxidermist. Profit and FUN. 
engineering maps; and liagrams, charts; complete glossary, work- Hunters, save your valuable TROPHIES, 

many other types of ne data. Cloth bound. Sensational value ‘ .-- oe Tea nad tain” Wendy OB te 


BLUEPRINTS! at $2.98 














Soe SSS Ree eee eee See ee eeaeae With 100 fine 


GROSSET & DUNLAP, Publishers, Dept. 142 ! game pictures. 
1107 Broadway, New York NOW absolutely FREE. Write TODAY. 


Send me C.0.D Blueprint Reading Made Send Postal TODAY for FREE BOOK. State AGE. 

Peasy I will pay postman $2.98 plus few XN. ee Dept. 3392, Omaha, Neb. 
nts postage. C Ts K HERE if you 

enclose payment or delivery postpaid 

Money will be refunded in 10 days if not 





ADDRESS sencceece ‘ . STUDY AT HOME for PERSONAL SUCCESS a 


LARGER FARNINGS 31 years expert instruction 

over 106.000 students enrolled. LL.B. Degree 
awarded. All texts furnished. Easy payments. Send 
for FREE BOOK — ‘‘Law and Executive Guidance’’. 


AMERICAN EXTENSION SCHOOL OF LAW 


big alere) <3 -_ = 26-S, 8 East Huron St., Chicago, - 


| ANY BOOK IN PRINT! 
AV ] A I0 N Delivered at your door. We pay postage. 
Standard authors, new books, popular editions, 


} | . ‘ fiction, reference, medical, mechanical, chil- 
Lipp ec Fy ee Re dren’s books, etc.—all at guaranteed savings. 
, Send card now for Clarkson’s 1942 Catalog. 
FOR EXAMINATION : 
Write for o e Ne ed book ¢ lo 
FREE oi tint terture, Toe baying is ot 
900,000 book lovers. The selec of a metropo itan book store 
brought to your home. if you write NOW—TODAY! 
CLARKSON PUBLISHING COMPANY 
Dept. PS-44 1253 So. Wabash Ave., Chicago, tl. 


"For Beginners or “Experts STUDY : ENGINEERING :: HOME 
ter te { ng ld é h . ooks. 
ae By AWAD With A Chartered Educational Institution 
ee Courses in ENGINEERING: Electrical, Civil, Mechanical, Drafting, 
Comprste seamas Architectural, Steam. Aeronautical. Radio. Structural, Mining, In- 
pened p tre- dustrial, Highway le aries hemical 
ndust ARTS AND. "SCIENCE hi y; Educ 
Me — al Jurispruc = € , 


1 ny y s 
pay. } ene "” Pc ff Science Law Busine ss and 





punting m 


ner P atl Statisti € 
McKiniey- froosevelt lecorperated. 4610- Bc. Sheridan ‘Road, Chicago 


"Consulting Service Included 


~~ .- Pe ny ~ ad MONEY In RABBITS-CAVIES 


rge to " r of these books. 
~ uy and pot you in touch with other markets. 


Catalog and copy of magazine 10c. Or send 


AMERICAN TECHNICAL SOCIETY, Dept. 4-220 2he for Book Catalog and Price List and Year's Subscrip- 
Vocational Publishers since 1898 tion to the AMERICAN SMALL STOCK FARMER 


Drexel at SBth St nica OUTDOOR ENTERPRISE CO. 8VS22, Pearl River, #. ¥. 





NEW ¢ © ss 1 T will ‘. - EEL RIS LD OLE 


, MECHANICAL DENTISTRY 


3 A profession offering oppor 
vodern and complete r+ embracing every branch i 
Iiate to oe n Work, which prepares you to work for 
rt your own business. Individual instruction 

practical training in a x night school 

Catal yy 

Mecca ARRIE Lal i ‘or “MECHANICAL DENTISTRY 
207 N. Broad St. adeiphia, Pa. 











POPULAR SCIENCE 





SEND TODAY FOR VALUABLE 
NEW BOOK 


COMMUNICATIONS 
CODE - ELECTRONICS 
| sees? 


Above: DR. LEE DeFOREST—who 
supervised the preparation of De- 
Forest's Training —is one of the 
world’s greatest scientists and tn- 
ventors in Radio and E‘ectronics. 


* * 


DEFOREST’S TRAINING HELPS 
YOU GET AHEAD IN MILITARY 
SERVICE 


Students and graduates are given a 
timely service that is helping them 
to get into interesting, vital Radio 
Communications work in the armed 
forces—with opportunities for high- 
er pay and better ranking. Thou- 
sands of our enrollees are now serv- 
ing Uncle Sam, many of them en- 
joying important advantages because 
of their previous training 


CODE 


An Important Feature 
A demand exists for Radio Operators 
1 both military and civilian life 
DeForest's Training will prepare you 
for various Radio Operator's License 
examinations 
+ 7 


START A SERVICE AND REPAIR 
BUSINESS OF YOUR OWN 
Trained men are needed to keep the 
millions of radio sets in operation 
during the war years and afterwards 
7 * 


DEFOREST’S TRAINING OFFERS 
YOU A VALUABLE FREE EFFEC- 
TIVE EMPLOYMENT SERVICE 
which has already started hundreds 
of students and graduates in the 
Radio and Electronics industry. 


FEBRUARY, 1943 


today’s most active fields of 
are you wondering how 
forces? Then send 
full of timely, 


started quickly in one of 
if subject to military service, 
and higher ranking in the armed 

new book You will tind it packed 


RE YOU anxious to get 
/\4 opportunity in industry? Or 
to go about getting better pay 
for this handsomely illustrated 
interesting information 

‘‘Victory For You’’ is just off the press. It gives a good picture of one of today’s 
opportunity fields for both MEN and WOMEN . Radio and Electronics, the indus- 
try where manufacturers are working overtime to produce millions of dollars worth 
of equipment for military You will find out about the wide variety of Radio 
opportunities that exist in War Production, Military Service sroadcasting, in 
fascinating Aviation Radio, etc. Best of all you will find out how you may prepare 
quickly, thoroughly, in your spare time at home and then be given HELP to 
make your start in this vital work. Mail the coupon today No obligation. 


=" RADIO 


aid of MOTION 


use. 


- Communications and Electronics 
... Faster... Easier... with the 
PICTURES in Your Own Home 


your preparation, DeForest’s Training 
projector including a number of reels of 
This is one of the important reasons why 
practical . . So interesting and easier to 
Our great war industries are using motion pictures extensively to train workers 
quicker, better. Our armed forces are also relying on movies as never before to 
train men faster . more sfficiently Many educators in schools and colleges have 
long praised ‘‘visual training’’ by motion pictures. ‘‘Seeing is knowing’’. There’s 
little wonder why DeForest’s Training students and graduates are so enthusiastic 
over this unusual and effective training feature. 


SUCCESSFUL THREE-WAY METHOD ASSURES BETTER TRAINING 


furnishes you with a 16 mm 
films loaned to you for 
DeForest’s Training is 
underst anc 


As part of 
motion picture 
study purposes. 
so effective ss 


You receive a time-tested proved combination of 
Modern, loose-leaf lesson material. 
Visual training by means of motion pictures in your own home, 


The privilege of additional practical training on various types of commercial 
equipment in our Chicago Laboratory. 


i 
JAS 


DE FOREST’S TRAINING, INC., Dept. D 
2535 North Ashiand Avenue, Chicago, tilinois 
illustrated book entitled 


Please send me _ free 
. No obligation, of cours 


———- You’ in Rad 


DE FOREST'S TRAINING, INC. 
occupies and owns this 
modern well equipped 
building and laboratory in 
Chicago where residential 
training is also _ being 
given ambitious MEN and 
WOMEN. 


Address 


St 


city ate 
ird or mail in envelope. 


"Paste coupon on penny px 
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Now, ANYBODY Can Use this 





Special Attached Pocket 
for FREE Slide B 


multiply, divide, find the square 
cube root, do hard mathematical 
problems quiekly and easily! Just follow the 
instructions in this book, prepared 

ststanding authorities! Complete with 
lessons. exercises and answers, diagrams 
formulas, tables of logarithms. Special Pocket 
slide rule on inside cover. Full size 
rule with magnifying indica- 
FREE! Start using it in your 
Sensational value at $2.98! 


You can 


root or 





Multiply and divide; imple 
find percentages, 
portions, squares a 
roots. Find measure- for 
ments of Geometrical seale slide 
figures. Do ot reb- tor. included 
tems quickly and easily work at once! 














GROSSET & DUNLAP, Publishers, Dept. 142A 

1107 Broadway, New York 

C.0.D. “The Slide Rule and How 
I will pay postman $2.98 plus 

postage. CHECK HERE if you 

payment, for delivery postpaid. Money 

be refunded in 10 days sfied 


Send me 
to Use 
few cents 
enclose 


if not sati 


NAME 
ADDRESS 


Know | Electricity as Experts 
Know it— and Get an Expert’s Pay! 


What about your future’? Who is safe today? Surely not the man who 
. ed to st and still! Know your job thoroughly — prepare your 
thousands of men have used 





self for = ahea do just this 


The Croft Library of 
Practical Electricity 


The e Cre mn I fe panded on practice 
1) tually done * 

ts you want 

und, thor 
workers and 


f 
from planning tt. to co 


Ne money down—easy payments 


send you the 
s’ examination on approval © 
f you decide to keep the books 
nd the bal ance at the . 00 a month. Send the « 
ooks for yourself 


m attached and we will entire 


daye os 


“EXAMINATION COUPON} 


McGRAW-HILL BOOK CO., 330 W. 42nd St.. New York 
J Send me for ten days’ examination on approval the Croft Library of 
Practical Electricity o entiefactery I 14 ad yes 58.60 tn 10 
tayo and $3.0 ) month not wanted, I 
will "Te eure prompt ghtamnont write 


tu 
plainly and nt in 


“1: 





ait i nes 
Name 
Home Address 
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Be An ARTIST! 


Trained Artists Are Capable of Earning 
$30-$50-$75 A WEEK 


Use Your Spare Time to Prepare 
Fora caer yon Art Career 


It's a r tina and pleasant to study Art 
the Ss way COMMERCIAL ART, IL- 
LUSTRATING. CARTOONING— all in ONE 
No previous Art experience 
have profited by our 

meth 1 since 1914 
_PREE 


tells 


ylete course 
ireds 
practical tudy 
r inf m n 
Pines he Profit 
se, service—and c« 
cial opportunities for you in Art. State age 


WASHINGTON SCHOOL OF ART 
STUDIO 132F, 1115-15th ST., N. W., 
WASHINGTON, D. C. 


Legally trained men win high- 
er positions and bigger suc- 
cess In business and public 
life. Greater opportunities now than 

ever before. Bie corporations are 
headed by men with legal training. 


essary hur 


tmmer 


Yee 0 guide yes you step by step. You can train at home 
time. Degree of LL. B. Successful 


all text 
terme. Get our valuable 45-page 

Evidence’’ books FREE 
LaSalle Extension University, Dept. 283-L, Chicago 


STUDY AT HOME 


With A Chartered Educational institution 
trical, Civil, Mechanical. Drafting 
Radio Structural Mining in 
Chemica 
Philosophy: 
ychology 
ology; 

Cor e tatistics; Agriculture. 
McKiniey-Roosevelt incorporated, 4610-AC, Sheridan Road, Chicago 





Jates rs; 
*hysics; 
and 


Educ mons 
Sociolog 
w ees ss 


TS AND SC ENCES 
; Medic al uder 
73 





machine and de epnere 
for reconstruction. Ma no 
Rapidly e xpanding ind 
and tool designers th t 
a with our step-by-s 
supervised by a recognised pr 
Rush name and address toc 
| Design earn what Seve 
‘qualify for a big pay pos 
but hurry. 
of T 


defense boom, 


ih 
No Y obliga ati m. State age 


gy. Box 91, Greenville, Ohio 


RAISE GUINEA PIGS 


MAKE MONEY. Thousands needed— War 
demand great. We supply breeders and buy 
the young. Write today for FREE illus 
trated bulletin. RESEARCH SUPPLY Co., 
Dept. D-6, 2436 W. York St., Phila., Pa. 


yo n 
A ar 4 Ly will do- 








Class pins, club pins, rings and emblems. Finest 
quality. Reasonable prices from 55c up. Write 
today. Dept. 0, Metal Arts Co., Rochester, N.Y. 


Kidneys Must 
Clean Out Acids 


Excess acids, poisons and wastes in your blood are re- 
moved chiefly by your kidneys. Getting up Nights, Burn- 
ing Passages, Backache, Swollen Ankles, Nervousness, 
Rheumatic Pains, Dizziness, Circles Under Eyes, and feel- 
ing worn out, often are caused by non-organic and non- 
systemic Kidney and Bladder troubles. Usually in such 
cases, the very first dose of Cystex goes right to work 
helping the Kidneys flush out excess acids and wastes. 
And this cleansing, purifying Kidney action, in just a day 
or so, may easily make you feel younger, stronger and 
better than in years. An iron clad guarantee insures an 
immediate refund of the full cost unless you are com- 
pletely satisfied. You have everything to gain and nothing 
to lose under this positive money back guarantee so get 
Cystex from your druggist today for only 35c. 











_ A NEW KIND OF GUIDE TO HELP YOU 
\\ PRODUCE MORE —EARN MORE — 


oD 


GET A BETTER RATING 


GET THE JOB 
YOU'VE ALWAYS WANTED! 


This Book Shows You How to Make 
Quick, Accurate Measurements Mathe- 
matically and with Measuring Instru- 
ments ond Gages . . . 


How to Make Lineal Measurements 
How to Use Inside and Outside Calipers 
Proper Reading of Hermaphrodite Calipers 
Correct Use of Vernier Calipers 
Figuring Geometrical Measurements 
How to Use the Common Protractor 
How to Read Common Vernier and Bevel Pro- 
tractors 
How to Make Calculations from Measurements 
How to Use Pitch and Thread Gages 
The Use of Sheet Metal Gages 
Correct Use of Wire Gages 
Right Way to Use Drill Gages 
The Use of Thickness Gages 
How to Determine Weights and Volumes 
How.to Measure Density of Solids 
to Calculate Density of Liquids 
to Figure Specific Gravity of Solids 
to Figure Specific Gravity of Liquids 
to Determine Elasticity 
to Measure Tension 
Figuring Stress and Strain 
Measuring Tensile Strength 
How to Figure Torsion 
Heat and Temperature Measurement 
Measuring Heat Thermocouples 
Determining the Coefficient of Linear Expansion 
Specific Heat of Solids 
And other subjects concerning physical and 
mathematical methods of measurement. 
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Please mention Porutar ScieNceE MONTHLY 


FIRST TIME 

A BOOK OF THIS KIND 

HAS EVER BEEN PUBLISHED 
NOW!! 


in Your Spare Time the Correct Use of 


Simplified So You Can Learn 


Measuring Gages and Devices and the 
Quick Calculations of Measurements 
Mathematically . All in One Com- 
plete Volume 

The Complicated Problems of Mea- 
surement and Calculation Confronting 
all Skilled and Semi-Skilled Defense 
Workers, Members of the Army or Navy 
Technical Staff, now easily mastered 
with this New Complete Manual of 
Mechanical, Physical and Geometric 
Measurements. Equips you for super- 
vision, inspection and better paying 
technical positions 

Methods of Measurement contains 
the basic data of over 12 high priced 
technical books that would cost you close 
to $25.00 . . . yet you can own this 
Complete Measurement guide for only 
$1.98, including a FREE Machinists 
Scale and Protractor. 


BOTH FREE 


® YOU ACT NOW!!! 


This Precision-made Pro- 
tractor and @ Machinists 
Seale—bdoth, with Eno- » . 
lish and Metric readings Chicago, Illinois 
will be sent free with 

your copy of “Methods 
of Measurement.” 


WILCO 


MAIL THIS 
& 


LLETT 
1255 So. Wabash Ave., Dept. P§- 


CORRECT 
MEASUREMENTS 
WITH GAGES AND INSTRUMENTS 


How to Use Inst ents and Gages Core 

—Their proper position ... their 

How to Read Gage 

Accurate, detailed reading for both 
English and Metric Systems. 

How to Transfer Readings and Méasure- 

Proper way to transfer lineal 


and Instrnments— 


and caliper measurements to proper 
scales and readings. 

Tolerances and Inspection Measurements 
—Production Problems and correct 
measurements to speed production — 
reduce rejections. 


ACCURATE MEASUREMENTS BY 
MATHEMATICAL CALCULATIONS 

Formulae for Determining Geometrical 
Measurements — Angles, Curves, Sol- 
ids, Cones, Spheres, and other Geomet- 
ric Figures. 

Equations for Figuring Properties of 
Solids — How to Calculate Volume, 
Density, Tension, Stress, Torsion, 
Elesticity of Solids. 

Formulae for Calculating Properties of 
Liquids—How to Determine Specific 
Gravity and Density by comparison 
and Hydrometer Methods. 

Measuring Heat and Temperature with 
Coefficient of Linear Expansion—In- 
tensity and Degree of Heat and itg 
Reaction to Solids and Liquids. 


“FREE OFFER” COUPON 


Please send me postpaid your new book, “Methods of Meosure 
ment” and a FREE Protractor Scale. Enclosed is check of money 
order for $1.98 to cover complete payment. | can return the book in 


| 5 days if | am not completely sctisfied. 


STATE 


C) Check here if you wis book to be sent COD. oe 
(Postage ond C.0.D. charges extra.) 


when writing to advertisers. 
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NOW You Can Learn Drafting Quickly 


m ieg, GENERAL 
ewe o— —————,.... 


written in a clear, practical unde rst andable 
way, by the well known authority E 
Si lified Course n Lougee, former Editor Modern Plastics 
mp A 
Magazine. Profit by information in this in 
tensely interesting and instructive 


> . 
’ book, entitled “PLASTICS f 
All in One : FARM and FOREST "No other 


+ like it anywhere. Describes many 
COMPI E TE . P fascinating and amazing experi- 
. ments in Plastics, and tells of the 
. : big opportunities both now and in 


: the future. Do you want to know 
Easy-to-Use how blankets, hats and buttons are being made from skim milk, how 


corncobs and sugar cane waste is being turned into wall board and 
BOOK ! molded products ; how soy beans are made into automobile parts, how 
. walnut shells find their way into Plastics and dynamite? These sub- 
jects, and many others, are explained in Lougee’s Book. Get the facts 
NEVER ee Se | on Plastics. Order this important book TO-DAY! 10 Days Inspection 
, DRAFTSMEN 8O MUC b, FREE 
DEMAND! Here are the complete fundamen- é SEND NO MONEY 
tals of Drafting and Mechanical Drawing | Don't delay—Book shipped C.O.D. anywhere in U S.A. Simply pay 
that YOU need with definite problems to postman $2.00 plus small C.O.D. and postage charges. (If you 
. eched cut . based on projects every send cash in advance we pay postage). In either case, if you are not 
be worke ’ ° “ | fully satisfied, return the book in 10 days and we'll refund your money 
draftsman meets in his career! Each prob- immediately. Mail your order NOW! 
lem accompanied by actual drawings. In- 


cludes graphs, charts, blue-prints, diagrams, PLA TICS INSTITUTE 


maps; hundreds of facts bearing on every 
phase of general drafting. Sensational value 221 NO. LASALLE ST., DEPT.S + CHICAGO, ILLINOIS 


at $1.50 —TTvy)T |) TTT ee ITY PS te te ee —T 
3 | .| POWERFUL VISION—LONG RANGE 
GROSSET & DUNLAP, Publishers, Dept. 142C 20 da 1 
ys free tric 
1107 Broadway, New York Postpaid or C.0.D | 
Send me C.0.D., “General Drafting.” 1 = - 
will pay postman $1.50 plus few cents 
postage. CHECK HERE [) if you enclose 
payment, for delivery postpaid. Money will 
be refunded in 10 days if not satisfied. 


NAME... 
ADDRESS 











Objects 500 yards away appear as 100 yards distant, 5 miles as 1 
e “we ee rsons who feem 1 inch 
ad eye. ll appear ches high. Scientifically 
3° - Handsome case inc luded! Try for 20 days—if not 
satisfied return for full refund. 
Vogue Te elescope Co S59 S. Halsted, Dept. P-314, , Chicago. 


sw oecesccennenl 








$2.50 at Bookstores 
FA 4 M GREENBERG: PUBLISHER DEPT. A 
406 5 MADISON AVE... NEW YORK, WN. Y. 


Sree ITALIAN ACCORDIONS 


HAND MADE. Very best. Lowest prices. Buy direct from 

Factory and save money. Send name and address for 
EE catalog 

FREE CIT ALiA <B.P- SQMRANI acc. MES: 

323 W. VOLK S err CHICAGO, cL. 


THIS EASY WAY 


earn by listening” to Corsi ina records, the 
NATURAL way—quickly, easily, cheaply. 


Sent on S Days Approval 


Most fascinating. most satisfactory method 
ever known for learning or perfecting yourself 
in a foreign language. Investigate! 


Booklet FREE 


“The Cortinaphone Short-Cut’’—tells just ce gre cory 
you want to know. Interesting. Get it! 





Investigate the course ex 
low price. Write today for Mires ha “a tails. 


THE MODERN SCHOOL OF JIU JITSU, BOX D-88, Forest Hills, N.Y. 


GRAY HAIR VITAMIN 


| No dyes—No drugs—Hair grew out in Natural 


FREF JIJITSU LESSON 








Write Today--NOW 


CORTINA ACADEMY (L ——. for 60 Yrs.) 
City 





| just adding Caicium Pantothenate Vitamin to 
regular diet. 
Pay No 


WHY PAY $3.50 TO $5.00 ~ do 


for the famous ‘‘Gray Hair Vitamin’’ when you can buy 
100—10 mg. tablets of genuine Calcium Pantothenate— 
same as used in National tests—-by mail for $1.95. SEND 
NO MONEY. Just send name and address on penny post- 
card. We will ship 100—10 mg. tablets C O for $1.95 
plus few cents postage. If not completely satisfied with 
quality return package within ten days for immediate 
refund of your money. Address 

| Lilee Products Co., 2017 S. Michigan, Dept. 162, Chicago 


Suite 122, 105 W. 40th St., New York 
Please send me—without obligation—your 
free booklet. I am interested in (mark 


SPANISH French 


ee eet ante an we ore 9 g 


Name 


CIVILIAN JOBS now open for 
AIRCRAFT INSTRUMENT MEN 
; Army sod navy sircraft depows (under Civil Service), Air 
Transport Command, airlines, aircraft planta, instrument manufacturers 
+. @ll are calling for thousands of civilian mechasons and techncans 
High-salaried jobs and big opportunities for aircraft instrument men 
‘You get the same instrument text books studied by our resident seudents... 
| pened io 25 weeks or lem. Moderately priced. Write... 
| American School of Aircraft Instruments, Dept. $2, 3903 San Fernando Ré., Glendale, Calif 
EN 
“FIVE A E ACRES and INDEPENDENCE 
FRENCH GERMAN OR ITALIAN tells you how to run it, as this book 
‘ ’ already has told thousands of others, 


Address 


Please mention Porutar Scir> ren writing to advertisers. 





AVIATION 
CAREER 4 - 





A GREAT FUTURE! (coh aca 


plete Aeronautical Engi ing or Master 


ane Mechanics training in the heart of the No t hj 
Aircraft industry. Graduates obtaining imme- noe 
diate employment. No flying involved. Avia- 
tion's foremost school. established in 1929. 0 ‘f 
Located on Grand Central Air Terminal. 
For full inf ti t PS-2 
HOW TO PROTECT, FINANCE 


and SELL YOUR INVENTION 


Our FREE BOOK and other literature available to our 
GRAND CENTRAL AIR TERMINAL clients—gives you complete details on how to” ‘ready = 
| your invention for money-making t tells you how 
GLENDALE (LOS ANGELES) CALIF. others did it—who they went to for finances—how the 
arranged partnerships—how they made contacts wit 
manufacturers—how they dictated royalty arrange- 
ments—how much money they made—how you can find 
a market. Our new FREE BOOK discloses sources of 
quick revenue if your invention is patentable and sale- 
able with profit possibilities. 


THE FIRST STEP 


The first step in getting your invention ready for mar- 
ket is to make a dated record of it on our ‘Invention 
Record"’ Form. This Form properly filled out and wit- 
nessed will be invaluable to you later in establishing 
the date of your invention should need for such evi- 
dence arise. We will be glad to send you our “‘Inven- 
tion Record”’ and have it witnessed in this office when 
you return it with disclosure of your device. This serv- 
ice costs you nothing—and it immediately puts you on 
record as the originator of your device. 


7 lo Protect Your Invention NOW! 

YOU CAN Destroy | We have many letters in our files from manufacturers 
requesting inventions. Today's demand for new devices 

| is tremendous—added to by emergency needs. Protect 

our nem wick! your invention now with a U.S. Patent. By acting 

. pro — you -~y 4 prevent v7 yt entor getting in 

ahead of you at the Patent Office here in Washington. 

BEA ONE-MANBLiTZ! Strike with -. The first step is to make a sketch and description of 
ig! Youdon't need ! your invention on our ‘‘Invention Record’’, have it wit- 


ox-like muscles to use Super Ju Jitsu, nessed and mail it to us. We will then make a Search 
of the U. S. Patent Office files to ascertain whether we 


ee a a ey ey ee San ont pabens oo , or ; ~ 
met 4 et patent protection for you is is a step yo 

secret. Dn ey oy . , should make NOW—before another steps in 
strength, Almost miraculously efficient. j ‘ ahead of you and walks away with a patent. 


Gain Self-Confidence 
KNOW how YOU can lick brutes 
twice your size with your bare hands 
only, even when they are ARMED 
gun, knife, club. Get ready now 
for any eme rgency—protect your loved.,, 
ones, Amazing self-study course teaches’ OR Do . 142-A Albee Building 
you double-quick. No boring exercises needed. MIs Washington, D. Cc. 
Send for Exciting Details—Free! Send me NEW FREE Book ‘‘How to Protect, Finance 
Startling Low Price. Satis- and Sell = * pavention’ and specially prepared ‘‘Invention 
ranteed or your . Record’’ form at once. I understand that this request does 
money back. Mailcoupon now. q not obligate me 
ee ee eS er eS 
NELSON CO., 500 Sherman Street 
DEPT. 8-503, CHICAGO, ILL. i . 
s Please rush me free the hard-hitting details about > ADDRESS 


a 

rs **Super Ju Jitsu.’’ No obligation on my part, 4 
CITY...... . 7 

& 

6 

















NAME 





Write or Print Name Clearly 


8 xawe—_ —— A ~~ * 
4 eee © SS ESSER SABER RETR ASRS 
ADDRESS 


FEBRUARY, 


1943 Please mention Poputar Scrence MONTHLY when writing to advertisers. 





a ee on 
BEAUTY 


World’s Greatest Collection of 
ryt & Secret Photograghs 


N*& you can tr avel re round the world with the most daring adven- 
cat = peop 


ites their 
a os in these five 
it Th e secret ‘museum ‘OF ‘MANKIND. 


“600 LARGE PAGES 


P “ 
< od hur idre thers. There are 
Paces. ‘of Strange a po Photographs. cach page 


1,000 STRIKING PHOTOS 
A BOOK ON TRAVEL AND EDUCATION 


of the world. You | Contents of S-Velume Set 


VOLUME | 
The Seeret Album of Africa 





u see actual 


VOLUME 2 

The Seeret Album of Europe 

OLUME 

The Secret Album of Asia 
VOLUME 4 

The Secret Album 4 America 

Ll 
The Secret Album of Oceania 


's PICTURE-PACKED VOLUMES 


The SECRET MUSEUM OF MAN- 
InD 


consists of 














Specimen Photos 
& Undress RB ’ 
e World 


s Secret Societies 


nvenient 


e ( es, Cr 

Totems & Ta 

s Cust : taining everythin 

suty Round the 
1,000 Strange & Secret i 

Photos t ancire 4 ae wr ared is of larre pages 

days and nights of 








thrilling ‘tnserec ti 


SEND NO MONEY 


Remember 





4 tt in we next ‘mail, " pont this huge work at once. 
FORMERLY +10 
NOW ONLY 


EE 


For THE COMPLETE 
> VOLUME SET 


ALL FIVE MO aw an ‘< 2 
VOLUMES " 

BOUND 
TOGETHER 





Dept. 702, New York 


(5S great volumes 
! tage or 


METRO PUBLICATIONS, 50 West {7th St., 

ret Museum of Mankind 
pa postman $1.08 
I wilt "retur mn ix 


Send me The Se 


ik IERE if you are closing $1 
. e Money-Back srantee 

Canadian Orders—%$2.50 in Advance. 
(SSSSSSSSSHSESS SESS SEES SSeS eeeee ee eeeeEe 
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* GOVERNMENT LICENSED 
AIRPLANE “~ ENGINE MECHANIC 
at LINCOLN 


y/ You can prepare at this Lincotn 

Government Approved School to 

earn up to $3600 a yr. as 

a Government Licensed 

Airpiane & Engine Mechan- 

—— ic. Excevtional opportunities in 

civilian war service positions with 

Airlines. Airport Operators and Aircraft 

—_— Factories. Men interested in foreign service posi- 

tions can earn up to $6000 per year. High School 

education sufficient. We train you and assist Graduates in 

locating positions. 

WRITE TODAY for complete information. 


LINCOLN AERONAUTICAL INSTITUTE 
722 Aircraft Bidg., Lincoln, Nebraska 


Inventions Wanted 
Patented or Unpatented 


If you have a sound, practical invention for sale, pat- 
ented or unpatented, it can now be sold without pat- 
enting expense. Write for complete details, today! 


Chartered Institute of American Inventors 
= Dept. 3. 631 Pa. Ave. N. W., , Washington, D. c= 


My Personal 
service asst . 
strictest confi- 
dence on all 
your patent 
b s. & 
PERSONAL SERVICE ferme’ 


me a model or 

drawing, or 
sketch and description of your invention, and $5.00. I will make a 
search and report promptly as to its patentability and send you 
copy of my 72-page booklet. Or, if you prefer to read my booklet 
first, write today for FREE copy. Registered Patent Attorney 


L. F. Randolph, 340-D Columbian Bidg., Washington, D.C. 


PATENT YOUR IDEAS 


SEND FOR FREE BOOK =. 


TENTS 
AND TRADE MARKS 
C.A.SNOW ECO. 


Registered Patent Attorneys Since 1475 
Write fer Free Book and “Certification of Invention” form 
427 SNOW | BUILDING, V WASHINGTON, D. Cc. 





g The four best 

colors, a 15 c- Pkt of seeds 
‘of each, 60¢ value, ali 4 
Sor just 10e. Send dime 

Burpee's Seed Catalog Free--F lowers and 
Vegetables for your Victory Garden 


W. ATLEE BURPEE C 
Building, 


Learn Profitable Protession 
» in QO days at Home 


Earnings of Men and Wom asch 
rofession of Swedish Massage run A. Nigh as $40 to 
es 70 per week but many prefer te open thelr own 
offices arge incomes cs, hospitals, 
sanitariums and private potis nts e 

hrough our tram 

vy need bur ireds trained in mas- 

: for Anatomy Charte and 


booklet _ They’ re FREE 
THE COLLEGE OF SWEDISH MASSAGE 
100 E. Ohio St., Dept. 270, Chicago 
POPULAR SCIENCE 


writing to advertisers. 





Ca/eet AIRCRAFT 
BLUEPRINT READING 


IN YOUR SPARE TIME AT g: 
.».QUICKLY...EASILY fam 


. 


You can Prepare Yourself 
for a Better Job—More Pay a 


@ Just off the press .. . Valuable 
Modern . . . Easy to understand 
Written by two Aeronautical Engineers 
@ Prepared for Prospective Aircraft Worker, Public 
School Student, Factory Employee and others who 
are desirous of understanding blueprints of the de- 
sign and construction of today’s airplanes 
@ Contains up-to-date blueprints of modern planes 
@ Every blueprint prepared to scale for this book—clear 
and easily understood 
@ Forty consecutive blueprints of parts 
@ Four large blueprints combine detail parts into typi- 
cal sub-assemblies ee ee ee ee we ee ae a 
@ Large isometric drawing of the complete plane desig- 
nates location of parts. | MAIL COUPON FOR FREE EXAMINATION 
@ 80-page “Instruction and Question’’ Manual included. | McKnight & McKnight, Dept. $2, Bloomington, Illinois 


@ Complete with answers fend me your new book “Reading Aircraft Blueprints’’ (Goff and 
Novak} 


Mail the coupon. Order your copy today on our guar- ( ) $3.00 Money order or check enclosed 
anteed Money Back Examination offer. ( ) Send C.O.D. I will pay postman $3.00 plus C.O.D. charges. 


If I am not satisfied, I will return the book in 7 days and my 
money will be refunded in full. 

McKNIGHT & McKNIGHT 

BLOOMINGTON, ILLINOIS Address 


One of America’s Leading Tectinica! Publishers City. cocccccccccecccccc cece ceceocceces 








Now You Can REPAIR and REBUILD 


DRAFTSMEN he pecs 
: NEEDED 4eu~ RADIO 


} 
: 
1 
: 
‘ 


RADIO 
MANUAL COMPLETE 
s COURSE OF 


INSTRUCTION 


Long and Short Wave 


Industry 1s clamoring for i Smallest to 
more draftsmen for the 
‘ job, can't start until plans, are argest Sets! 
rawn. Buildings, airplanes, machines, 
guns, tanks. bridges. all start on the draft- LEARN, EARN, SAVE! 
ing board, so it’s no wonder that every good draftsman 
has a fine job. Yes, more draftsmen are needed NOW. The ‘ . Seday’s wertte Go- 
pay is g and the opportunities for advancement great. - 
mand for the repair 


i i and rebuilding of 
Learn at Home in Spare Time How TO radio sets is greater than ever. “Whether 
Begin now te turn gvare hours into ener. Be a Grafteman. Read radio blueprints ; it’s your own set or someone else’s that 
e connecting lin ween a mechanic and an engineer. 4 
Enjoy the wonderful opportunities for promotion that exist test radios for trouble;} needs attention, this book tells and shows 
now. No experience or artistic talent is needed. You don’t rebuild old sets; ser-| you how to leeate trouble — how to repair 
have to leave your present job while learning. Usespare time. vice all types; build] ll types, from the smallest to the most 
ee ee ee eee ere a e powerful console sets, including short-wave 
American School, Dept. 00246, Drexel Ave. at 58th Street, Chicago, ill wetivn A be pe end Dat, Denmes of Gheasene aud thats 
Gentlemen: Send me FREE information covering special train- Saye Seas © ned we tions! Cloth bound. Sensational value at 
ing in subjects checked below. No obligation on my part uable information. only $1.00. 
C) Drafting and Design C Electrical Engineering 
for men and women () Diesel Engineering 
() Accounting and Auditing () High School Course GROSSET & DUNLAP, Publishers, Dept. 1428 
) Architecture and Building [ Plastics 1107 Broadway, New York 
a —— Engineering = \ > eee Engineering Send me C.0.D. “Everybody’s Radio 
| Business Management Lamar Manual.” I will pay postman $1.00 plus 
] Aviation C Shipbuilding few cents postage. CHECK HERE [) if 
V . you enclose payment, for delivery postpaid. 
LVAME. se eeee- ++ Money will be refunded in 10 days if not 


satisfied. 
Address.... 




















ADDRESS. 
oo 
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Here J am At Work 


Making Good Money 
at a big Aircraft Plant 
thanks to this 


L—! THE KEY TO ALL WAR AND PEACETIME INDUSTRY 


Yes, this free lesson proved that drafting is easy, mighty 
i@iteresting work . . convinced me I didn’t need special 
tient to get into this well-paid profession . . . proved _be- 
yond a doubt that Drafting by the fascinating C.T.C. 
Method can be mastered easily AT HOME IN SPARE TIME. 

So lL enrolled. I learned Drafting at home,—in ~ spare 
time. Today I feel secure in my too as an Aircraft Drafts- 
man. The War Production Program has increased the de- 
mand for Aircraft Draftsmen, achine Draftsmen, Archi- 
téctural Draftsmen, Electrical Draftsmen and Structural 
Draftsamen. For Draftsmen always come first on any new 
mec in manufacturing and industry . and in those 

Aircraft plants and Shipbuilding yards, Draftsmen 
can’t be replaced with ma- 


chines. What's more, I’m slated 
for prpmetion and more pay— 
but if I wish, I can be independ- 
ent... go into business. And, 
as a draftsman, I have a peace 
time future as well as a good 
job now. 

Here's a tip: Mail the cou- 
pon or drop a card for the free 
trial lesson. Do this today— 
and drafting will take care of 
you tomorrow. 


iS Without a penny extra. All the 
tools you need, including drawing 
table. With this outfit you can put 
& 


your ideas on paper quickly and 
with accuracy. With training, you're 
all set to master drafting in months 

not years—at home, and you can 
use these very same instruments as 
a draftsman later, 


MAIL THIS COUPON 


CHICAGO TECHNICAL COLLEGE 

B-219 Tech Bidg., 2000 So. Michigan Avenue, Chicago, Iilinois 

Please send me Free Trial Lesson in DRAFTING aoe = 
> t an 


to learn at home by C.T.C. plan for a good job in aircra 
No obligation, of course. 


other war industries 

Name 

Address 

City 

Occupation Age 
38 ease mention Port 


LAR Science MONTHLY when writing to advertisers. 


LEARN in Spare Time—At Home! 
for at the College in Chicago) 


A few hours of pleasant home study every week—that’s 
all. NO interference with your present job! With Chicago 
Tech’s help, you train yourself step by ste This tested 
method,—developed over 39 years of C.T.C. progress,— 
will fit you for a job in months—just the kind of a job 
you’ve wanted. 


TRAIN FOR PROMOTION—and More Money 

ALL WAGES and salaries have been fixed by new Fed- 
eral Law. The only manner in which an employee can get 
more money is through increased responsibilities and more 
important duties. Get this: the only way in which your 
employer can pay you more money by law—is through 
ee a giving you more responsibilities. And the 

st manner to secure promotion is through training your- 
self to be more valuable. 

To prove to you how easy it is to learn Grafting by the Chicago 
Tech method, we'll send you a Trial Lesson F No charge for 
this lesson either now or later. Send a post card or the coupon 
now for FREE TRIAL LESSON in Drafting. 


39 Year Old College in 
Modern Well Equipped Home 


Chicago Technical College has graduated hundreds of successful 
draftsmen, engineers and technicians since its founding nearly 40 
years ago. During that time, its educational standards and in- 
struction have been of the highest. Chicago Technical College 
occupies a unique place in the educational world in that it offers 
both residential and Home Study courses. In its new home Kr. 
Michigan Avenue in Chicago Be College has modern well- -egupees 

s ting 


laboratories and dra 


rooms where hundreds are in train- 
ing for promotion in its day and eve- 
ning classes. You can get this same 
high grade training in Drafting right 
in your own home. Keep your pres- 

Girls and women ent job and train for a better one. 

ere also taking | Mail the Coupon today! 

good positions in 

drafting rooms at 

same high base 

pay as men. Find 

out if you are 

qualified. Send 

the coupon. 


CHICAGO TECHNICAL COLLEGE 


B-219 Tech Bi Seo. Michigan ue, C » Minois 
Member *Varionat Home Study t Counci 
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POPULAR a * 


Classified Ads only 35c per word per insertion, payable in advance. 

Minimum ad 10 words. To be included in March issue copy should be 

in our office by January 7th. March issue on sale January 29th. 
POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 





_ ADVERTISING 


FREE—' “10 Reasons” why_you'll profit by 
classified advertising in Popular Science. 
Write for this free folder today. Read the 
important facts it contains before you 
place any classified advertising. Write for 

your copy today—it’s free! : . K 
m 1101, 353 Fi Fourth Avenue, N. Y. 


MAIL-Order or agent ad reaching 1,000,000 | 


families throughout United States $15.40 
inch. Newspaper, magazine, mailing-list, 
ratebook, free. Chicago Advertising Agen- 
cy, 20-SP West Jackson, Chicago 
WHITE SPACE helps you get more busi- 

ness! It makes your ad stand out on the 

age. It attracts Immediate Attention! Use 

Yhite Space in your next ad for increased 
returns 


SALES letters by former Assistant Direc- 
tor of Correspondence at Sears, Roebuck 
A Co. Write fully. Director, 1832 Stanwood 
. Philadelphia, Pa tas ae 
nies Letters That Sell! Get more busi- 
ness by mail. S. Haha, P-233 East 32nd 
St., New York Cit 


ADVERTISE: 24 i 
$6.50. Lists Free. Advertising 

4515-P Cottage Grove, Chicago 

ADVERTISEMENTS, sales literature, print- 
ing, $12.50 up. Martin, 171T Madison, 

New York City. _ ae A 

24 WORDS, 35 newspapers, $2.00. Goodall, 
37 Gardner, Vallejo, California. 


AGENTS WANTED 


DON'T Be A Job Hunter—Start your own 
business on our capital. No hard-times; 
no layoffs; always your own boss. Hundreds 
average $3,000 to $5,000 annual sales year 
after year. We supply stocks, equipment on 
credit. 200 home necessities. Selling expe- 
rience unnecessary to start. Wonderful op- 
portunity to own pleasant, profitable busi- 
ness backed by world wide Industry. Write 
Rawleigh Co., Dept. B-U-PSC, Freeport, 

Tilinois 


Seniors—Sell Class- 

mates the ‘‘tops’’ in Graduation Name 
Cards. Best Commissions Free Cards. 
Agencies going like wildfire. Hurry! Craft- 
cards, Box 235-M, Pittsburgh, Pa. 





149 newspapers, 
ureau, 








AMBITIOUS School 





SCHOOL Seniors—-Sell America’s most 
beautiful, distinctive Graduation Name 
Cards Positively highest commission. 
Lowest prices. Free sample kit. Print- 
craft, 1423 E. Elm Street, Scranton, Pa. 


WRITE for Free Fabric Samples amazing 

stain-proof tablecloths. Clean with damp 
cloth. Require no ironing. Beautiful pat- 
terns. Look expensive, long wearing, low 
priced. Commissions big. Also complete 
dress line. Melville Company, Dept. 3503, 
Cincinnati, Ohio 


SELL 50 for $1 00 r name ‘imprinted station- 

ery with matching envelopes—free sam- 
ples. Odd cards, 2'oc. Birthday, All Occa- 
sion greeting card assortments, 35c up. 
Cards for boys in service. Special offer. 
New England Art, North Abington, F-385, 
Massachusetts. 


FAST ST selling rubber drug store item. Every 

man a good prospect. 200% profit. Illus- 
trated price list free. Complete sample as- 
sortment $1.00. Hygienic Drug Products, 
Dept. 103, Box 3353 Merchandise Mart, 
Chicago 


elly, 
Cc | 





CALL on friends with greeting card assort- 

ments; Easter, Birthday, other occasions. 
Personal stationery; gift wrappings. Big 
profits. Experience unnecessary. Sam 
on approval, Wallace Brown, 225 
Avenue, Dept. T-35, New York. 


BIG Gothing | bargains 4 bie profits. gue 
dre: 10c, $1.00, 


12!oe. “aen’ 8 qvereonts boc Over too” -_ 
sational values. Experience unnecessar. 
Free Wholesale Catalog. Superior, 1250- 
Jefferson, Chicago. 


I WILL give you $5.00 worth full size pack- 

ages foods, groceries, soap, etc. Free if 

you agree to show friends and others. 

spare time money making oppor- 

y. Write Zanol, 8816 Monmouth, Cin- 
cinnati, Ohio 

“CAR Watchman” 








prevents thieves from 

stealing tires, gas, equipment. Amazing 
invention. Whirlwind seller. Big profits. 
Write quick. Northwest Electric Co., B-14 
Pukwana, South Dakota 


STRANGE chemical sponge ) cleans wallpa- 
per like magic. Banishes housecleaning 

drudgery. Sensational! seller. Samples sent 

es Rush name. Kristee 125, Akron, 
0. 





AGENTS—300% Profit selling Gold Leaf 
Letters; stores and offices. Free samples. 

Metallic Letter Co., 437 N. Clark, Chicago. 

SELL Latex Products. Large Profits. Send 
$1.00 for samples, Peerless, 4050 BG 

Broadway, Kansas City, Mo. 

SELL “Eagle Album Pages"’ 
titles. Samples, 10c. Manno, 

Newa N. J. 


with your own 
568-S18, 





PATRIOTIC, fast selling postcard, Ic each. 
‘‘Together For Victory’’, Joseph Galea, 
446 W. 38th Street, New York, N. Y 


PROFIT. Millions of prospects. De- 
tails free. H. Tooker, 630 Chestnut, Ham- 
ilton, Ohio. _ x 
SAVO-GAS. Biggest moneymaker yet. 
Quarter brings sample. Marshall, Box 
151, Beeville, Texas. 
POR quick cash without canvassing, write: 
__ Terrill, B-1, Bogard, Mo. ites 
AGENTS, 5c; retails, 25c. Inventor, 35S 
_North Ninth, Columbus, Ohio." __ 
LUMINOUS Paint. Profitable 50c oaner. 
Details. Ward, 97B, Saybrook, Con 


ANTIQUES, RELICS 
INDIAN GOODS 





GOOD Paying business silvering mirrors, 
plating autoparts, reflectors, bicycles, 
bathroom fixtures by late method. Free 
particulars ons gree. Gunmetal Co., 
Ave. G. Decatu’ 
WE pay you is for selling fifty $1.00 
assortments Birthday, All Occasion cards. 
Tremendous demand. Write for samples. It 
costs nothing to try. Cheerful Card Co., 
12-A White Plains, N. Y. 


SCHOOL Seniors—Sell graduation name 
cards. America’s largest, fastest-selling, 
low-priced display, 35° commission, Free 
qores, aL sal Engraving & Printing, 
Box 745-PS, Pittsburgh, Pa. 
BIG oe taking orders; “Shirts, Ties, 
Hosiery, Underwear, Pants, Jackets, 
Sweaters, Uniforms, etc. Sales equipment 
Free. Experience unnecessary. Nimrod, 
4922-AV_ Lincoln, Chicago. 


MAKE money applying initials on automo- 

biles. Also, sideline salesmen for short 
run Decal name plates. Ralco, 1483 Wash- 
ington, Boston, Mass. 


MEN’S shoes i4c, hats 12c, pans 28c, 
dresses 10c, winter coats 50c, fali coats 

35c. Bargain catalog Free. Portnoy, 566-W 

Roosevelt, Chicago. 

FREE Water ans J encentzases. aie 
flavors, lotion puapoes. prod — 

labels, bottles _-a-- Sualee’ F-20030 

Russell, Detroit 











MAN, you "ll like » silvering mirr mirrors, S, reflec. 


tors! Making sparkling glass nameplates. 


Outfit prices. Sprinkle, Plater, P91, Marion, 


Indiana, 
SNAPPY fun cards! Twelve to package. 
$1.00 dozen packages, Two sample pack- 
ages, 25c. Charles Torian, Hampton, Vir- 
ginia. = 
SELL dresses at low prices! Hundreds sen- 
sational bargains. Actual samples free. 
Send dress size, age. Harford, Dept. R-366, 
Cincinnati, Ohio. at ave OER 
LICK After-war layoffs! Start own busi- 
ness; home, office. klet describing 
*‘Collection of 127 Tested Plans’’ free, Elite 
Co., 214A Grand St., New York 


ANTI-Freeze! Mi: 








Many 
Special 


Make-sell yourself. 
other manufacturing processes. 
offer! Thermofree, Peoria, Il. 


25 GENUINE Indian Arrow heads, $1.00. 
Catalog. Geo. Holder, Glenwood, Ark. 


ASTROLOGY 


1943 DAILY Solar Forecast. Send 25c, birth- 
data. Gray, 492 Chauncey Street, Brook- 
lyn, New York. 


AUTHORS SERVICE 


NEW Writers Wanted to re-write ideas in 
Papers, magazines, books. Splendid op- 
rtunity to ‘‘break into’ profitable writ- 
ng field. Rush postcard for Free Details. 

Comfort Writer's Service, Dept, FK-150, 

St. Louis, Mo. 


AUTOMOBILES ae 


AUTOMOBILE Racing Book, Fifth Edition 

Revised. Tells how to build dirt track 
bodies, frames, engines. Records, super- 
chargers, rules, formula, plans, stock con- 
versions, roadster racing, fast Fords. $1.00 
postpaid: $1.15 C.O.D y Kuns, Depart- 
ment 274, Madisonville, Cincinnati, Ohio. 


WHIDILGAS Superchargers, $3, increase 

mileage 20°; pow 10%. Refund guar- 
antee. University toot, Any car; give make, 
year. Wrench installs 15 minutes. Good re- 
sults with 30% fuel oil mix. John Hanley, 
Manufacturer, 5719 Loraine, Detroit, Mich. 


“AUTO SUPPLIES & EQUIPMENT _ 























VACUDEX gives smoother motor perform- 

ance and more miles per tankful. Eas‘ly 
attached to car's exhaust pi Vacudex 
creates suction and draws carbon, oi] and 
moisture from the muffler and tail pipe. 
Thus motor gets better pick-up and more 
miles per g lon. Vacudex doubles life of 
Muffler and Tail Pipe. Satisfaction guar- 
anteed. Write for folder. Decker Products 
Co., Pelham, N. Y. 





DIESEL conversions for auto, tractor, and 

Marine engines Cheap installation. 
Wonderful performance. Proven factory 
method. Different and better. Costs nothing 
to investigate. Write for free circular No. 3. 
Harrington Company, 201-204 Manchester 
Bidg., Portland, Oregon. 


REFINE used oil without co: cost. Particulars 


-C. Gerwin, Alva, Okla 


ie at 


Me OTE NARGIS ko ty. eR aN: Rem, 





GAS Rationing! Burn kerosene or other 

cheap fuel. Convert your car with used 
and discarded parts. Simple guaranteed in- 
structions $1. Wayne Engineering, Box 32, 
Greenville, Ohio. 


AUTO TRAILERS 


BUILD your own "house trailer, Have ex- 
actly the kind and size you want, 
ranged and equip the wa 
Save money and have a tter 
Thousands of smart people have built from 
Jim Dandy plans. Send 10c today for Jim's 
interesting Trailer Plan Catalog illustrat- 
ing 7 streamlined and conventional models 
of house trailers with floor plans, collapsi- 
ble tent trailer and utility trailer any of 
which you can build yourself. The plan you 
select costs only $1.00. Send dime today 
for Catalog. Jim Dandy, Box 125-B, Wau- 
sau, Wisconsin 


AVIATION 


FUNDAMENTALS of Aircraft Drafting, 28 

project sheets, primary structures and 

s. Pull instructions. General Drafting 

prerequisite. Work at home. One dollar. 

obert Brydon, Jr., 615 City Park Ave., 
New Orleans, La 


BUILD and fly your own motorcycle pow- 
ered monoplane, home. Easy, chea 
Tested plans geecensecs, $1.00. Aerotech, 
Dearborn, Mich D 
PROPELLER Headquarters—factory prices, 

including 3 Blade Airliner for sled, boats. 
Standard Aerocraft, Ft orth, Texas 
JOIN U. 8. Rocket Society! Information 
dime. 417 Main St.. Glen Ellyn, Ill 
BATTERIES, GENERATORS, ETc. 
EDISON lifetime storage batteries for light 
and power. Eliminate acid battery dis- 
eases. Long guarantee. All kinds rebuilt 
merating plants, motors, and miscellane- 
&: articles at we it prices. Free inter- 
@sting literature = tod Smith Com- 
ny, Croton Falls, ‘ s 
ISON Batteries Force Light. Five year 
uarantees. Fifteen year life. Complete 
ahting equipment. Free literature] See- 
By Company. 321 Yonkers Avenue, Yon- 
ers, New York 
AIRPL ANES, 
Send 2°: fo 
Directory just out “hire raft Directory 
ens. Ohio. A é m 
REsvut D batteries cheap. Print, instruc- 
tions $1.00. Ed Keers, 7249 South Paulina 
Btreet, Chicago, 


BOATS, OUTBOARD MOTORS, ETC. 


REBUILT Outboard motors, Fully guaran- 
teed. Hundreds to pick from. Send 1l0c 
eB: complete list. Boat design book, lic 











crackups, salvage. 
Winter War-Bargain 
Ath- 


i 
r 





uy now before prices advance. Chicago's 
rgest dealer asters & Son, 214 West 
Chicago Avenue, Chicago 


OUTBOARD Motors. Used and Rebuilts. 
Save money, Used parts. Bargain list 
ree. Crandall-Hicks, 955 Commonwealth, 
ston, Mass 
BODY-BUILDING COURSES a 
BUPER Ju-Jitsu—lightning defense and 
attack system. Sensational new home 
tudy course now ready! Learn to lick 
be ites twice your size with only your bare 
ands. Free details. Nelson Co., 500 Sher- 
man, Dept. B-509. Chicago é 
BAR-BELLS. Dumbells. Exercise equip- 
ment. Courses. Special offers! Free book- 
Jet. Good Barbell Co., 3261-PS Watson Rd., 
Bt. Louis, Mo 
E strong, muscular, 
new body-building course. 
Bystem, Waterville, Me c 
LEARN Handbalancing quickly. Great fun. 
Builds muscles. Details for card. Power, 
3 W. Vine, Kalamazoo, Michigan. 


BOOKS, PERIODICALS 


UNCENSORED!! Rips the mask off Broad- 
way! Night Clubs, Cabarets, Girlie 
Shows. How to Get the Most For Your 
Money out of the Gay White Way—Dance 
Hall Sirens—Chorines. New York Behind 
the Scenes, only 50c. Palace Sales, 480-B 
Lexington Ave., New York City 
BUSINESS, Trade, Diversion Magazines. 
All current copies. 437 different publica- 
tions—representing 122 trades, ay essions, 
hobbies, etc. to choose from. List with 
prices free. Commercial Engraving Publish- 
ing Company, 34S North Ritter, fr 
olis, Indiana 


SAVE up to 50% 





full of pep. Amazirg 
Write Olymp.c 





on home repairs! Big new 

book, **Tinkering With Tools’’ shows how 
to do hundreds of odd jobs around the 
house. Fully illustrated. Only $1.00! Dept. 
C-122, Popular Science, 353 Fourth Ave., 
New York City 


ndianap- 


INTERESTED in Railroad History? Write 
for Book No, 2, containing History of 

New. York Elevated Railroad and locome= 

tive building, $2 

ca, Dept 

man Ave., m- -—4 ew 


ART § Artists! 
models 


Jersey. 





ART Students! 
de 


¥ ; 
, Times Square Station, New York. 


EbUCATIONAL 





4,000 Bar 


Lee 


(New Used, Out-of-Print 
Supplied! Lowest Prices! 


Pree ye pe Old 

Prof's Book Shop, S16, Arcadia Court, 
Pontiac, Mich, 

ACTUAL _ action photographs—Dunkirk, 

Commando Invasion, Africa, Ba- 

25¢ each. $1.00 dozen, 

120 Greenwich Street, 


(Courses ‘Bought). 
. Ala. 











EXCITING close-ups! Thrilling art pic- 

tures! Six 3x4, wallet size. P in enve- 
lope, and list, 25c (coin), NuArt, Box 8650, 
Wilkinburg, Pa, 


SVU TH OLA ONAELEAUEEA TIAA EAN 


ADVERTISERS! 
Increase Your Mail Order Business! 


Good advertising values are 
in keeping with the times. 


Popular Science Monthly's 
CLASSIFIED SECTION now of- 
fers the biggest value in its his- 
tory. Year after year our circu- 
lation has steadily increased. 
Today it is the largest it has 
ever been! Our latest A. B.C. re- 
eS shows an average month- 

circulation of 


731,158 


This is a substantial increase 
in the number of prospects for 
classified advertisers—and at 
no increase in advertising cost. 
Our classified rate is still only 
35c a word for the largest cir- 
culation in the entire science- 
mechanics magazine field! 


Take advantage of this extra 
advertising value by offering 
your product or service to this 
zreat audience of Popular 
cience readers. Prepare your 
advertisement now! Count the 
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Railroadians of Ameri- | 
Si haley, L, Tilton, 761 West In- | 


sold cheaply or | 
Books ~ 





number of words and remit at 
the rate of only 35c a word. Act 
promptly to be sure of your 
advertisement in the next issue. 


Classified Section 


POPULAR SCIENCE MONTHLY 
353 Fourth Ave., New York City 


5 De 


10 PHOTOGRAPHS of Ghost Town, most 
unique spot in California, 25c. Ghost 
Town ‘‘Pitchur yy located at Knotts 
Berry Place, Buena rk, California 
LOVE Diary—( Ruthbella- “Sansicchi). 
vately printed, deluxe. Price $5.00. m- 
le, 25c. Ferrante Art Press, 309 Third, 
Palisades Park, N. J. 
BACK dated — ye (foreign, domestic). 
Books—latest ficti Used, new text- 
books. Catalogs 10c “(fefunded). Cicerone’s, 
863 First Ave., New York, N. 
REBINDING: Have your old — Bibles, 
Hymnals rebound. We bind magazines. 
Write for prices. The Heckman Bindery, 
Dept. I—North Manchester, Indiana. 


RECEIVE $3.00 best-seller, monthly selec- 
tion, books for 75c on approval without 
peta. Kassin, 396 roadway, New 


Hil} 

















OUT-Of-Print books quickly supplied. 
Many 35c bargains. Catalogue. T. Jam- 
Kosh 18870 Marx Ave., Detroit. Mich. 


5 MOST read mail order magazines, 
Armand Cartier, 695B North, Pittsfield. 
Mass 
EXCELLENT sparetime sideline! Substan- 
tial profits! Pines, 144-34 70th Avenue, 
Flushing, N. Y. 





Pri- | 





SAVE 50% on best sellers. Send 3c stamp 
for catalog. Cavalier, 5448 Stanton Ave- 
nue, Pittsburgh, Pa. 


“— Fk with ‘Playboy’ 
Bryce Hem 
ath’ St., 


— Los Angeles, Calif ee 

MODERN art pictures! Books, oddities! In- 
troductory package, $1.00. List, dime. 

Novak, 2039 E. 2ist St., Oakland, Calif 


BOOKS, cards, novelties, , catalog, samples 

Chiesgo Easterncity Sales, 330-Se Wells, 
ADULT books. Sample and catalog, 
Alstone, 260, enburg, Mass. 


BUILD IT YOURSELF 


— burglar alarm diagram, 25c, Mc- 
Cann, 712 Romayne, Racine, Wis. 


BUSINESS OPPORTUNITIES 


PLASTEX Industries offer industrious men 
an opportunity to start a business 
their own, manufacturing art goods, nov- 
elties and utility products in Plastex and 
marble imitation. '2,c material makes reg- 
ular 10c store seller. Rubber molds fur- 
nished for speed production. Small invest- 
ment brings big returns. We are now 
Placing big chain store orders with man- 
ufacturers. Ambitious men have chance for 
geal Fy a 2 Plastex Industries, Dept. 

ashington Ave., New York, N. ¥. 





s Miscellany 
ee, 305 West 





10c. 











me age limit. New business; every office a 
prospect. Office furniture leg guard pro- 
tection for women’s hose, dresses, men's 
trousers. Costs three cents to make; sells 
for fifty cents and one dollar the pair. Ma- 
terials found in any town; no priorities re- 
bt Only five dollars capital necessary. 
tisfy yourself; ask office workers in your 
city. ail one dollar for complete informa- 
tion and sample pair. Baskin, 1905 15th 
Avenue S., Minneapolis, Minn 
BUILD your own Business! Popular Science 
Classified ads will introduce your prod- 
ucts into over 700,000 homes. These small 
os have helped build big businesses. Send 
description of your product. We will 
submit full information and suggested ads 
for your approval. O. K. Kelly, Classified 
Mgr., Room 1100, 353-J, Fourth Ave., 
i we Ge eta e aie yeaa 
BRUSH Plating outfits conrect to a bat- 
tery, no tanks necessary. Almost as sim- 
ple as painting. Your opportunity to make 
income plating autoparts, bathroom 
tures, reflectors, mirrors. Get free proof 
and particulars that put you in a paying 
business of ho ur own, Gunmetal Co., Ave. 
E, Decatur. Illinois. 
HOMEWORKERS— $50.00, $75.00, $100.00 
weekly. Castwood gifts, plaques, novele 
ties. Material, molds, instructions fur- 
nished. Sample woodcut, mold model with 
illustrated molding circular, catalogue new 
flexible molds, 25c postpaid. Castwood 
Products, 2110W, Lawrence, Chicago. 


START Home Business making statuary, 
Plaques, art goods, novelties, souvenirs, 
concrete ttery, garden furniture, arti- 
ficial marble flooring. liquid marble. Make 
‘our own flexible molds. Amazing profits. 
aluable folder free. Creative Publishers, 
PS2, Glencoe, Illinois 


MAKE rble, 





artificial marble, glazed tiles, 

plaques, figurines, sanitary flooring, pot- 
tery, novelties. Brilliantly colorful sam- 
ples free. (Also—selfhelp arts, wealth cul- 
ture, psychology. hypnotism.) Payn, 945 
Sree Vista (Room 102), Los Angeles, 


MAIL Order Business Course shows you you 
how to make money, spare or fulltime. 

Teaches professional mail order technique 

—not penny-catching schemes. Free details. 

Nelson Company, 500 Sherman, Dept. 

B-403, Chicago toh 

SUCCESS Says Hello to You! Your own 
boss, your own business, right at home! 

Amazing new mail order course shows you, 

tiny capital starts you, Thrilling details 

Free entury, 152 W. 42nd Street, New 

York 

127 WAYS to make money. 
office, business of your own. 

Soules free. Elite Co.. 214-A, 

. New York. 

WiLL | buy or finance Mail Order Business 
or Correspondence School course. Give 

complete details. Art White, 800 Broadway, 

Cincinnati 

FPREE—200 clever mailorder, 
local business offers—all snappy money- 

makers. Lewis Co., 828-K Carpenter, Oak 

Park, Ill. 

$50—$100 WEEKLY usin 
Please. Clement, 80- 

Rochester, N. Y. 

HOME appliance repairing—America’s war- 
made industry. See display ad page 234 

Christy Supply Co, 


y. in home or 
Pull par- 
Grand 








homework, 





Sawdust, Stamp 
Gorsline St., 








STATUARY: Make all kinds. Simple proc- 
Make and install artificial stone 
flooring in color. Liquid marble tile slabs. 
Other money-makers. Literature free. 
Compo-Tex, Box 786F, St. Louis, Mo. 


FOR an extremely profitable lifetime busi- 

Collection Agency-Credit 
Bu Many make $4,000 yearly, up. 
Write Cole Associates, Syracuse, N. Y 


MAIL Order Business—Course in modern 
Mail Order methods; learn how success- 
ful men sell by mail, Free details. Jno. W. 
Fore, 4539 Chestnut, Kansas City, Mo. 
CRYPTOGRAPHY—See Fargo Mig. Co. 
advertisement under Education and In- 
struction. 














UNPAINTED wall plaques, 5c each. Re- 
quest literatuie, Oman, 642'2 Broadway, 
St. Paul, Minn. ; os 
MONEY Making Knacks—Business at 
home; mail or work. satedis, 3c. Walt- 
man’s, 504 Mill ., Chester, Swe 
START well el pazing Mail Geter business at 
home. Particulars Free! General 
Sales, 149- 3 East 16th, New York 
HOLD or start business; no priority; new 
material. Particulars. Box 468, 207 E. 
84th St.. New York, N. Y. 














WEBER Typewriter Mechanics School. 
Simplified rw o-t Repairing in- 
creasing. Canton, Ohi 


ictures on 24x36 


PROJECT your own 
io expensive films 


inch screen at home, 


to buy. Pictures taken with 

comic strips, and picture 

brilliantly with the Reflectosc ——~_ 
$1.00-guaranteed. Reflectoscope, Dearborn, 
Michigan. 





ay ay is a leading hobby of 
odes an economical way to reach them. 
Advertise your roduct. here and get more 
b ! Classified Adv. Dept., 35. Fourth 
Ave., New York City. 


OIL coloring photographs a fascina 
hobby or profitable business. Learn 

home. 4 simplified method. Previous ex. 

perience unnecessary. Send for free infor- 

mation and requirements. National Art 

School, 1315 Michigan, Dept. 1742, Rien. 

EASTMAN Direct Positive Pa 

and sell at ceiling price. deposit 

roll. As soon as a PP. 

shipped to Te * Bonoma, 25 Park ad 

Brooklyn, ) A 

SPEED-O-COPY_ groundglass focusing at- 
tachment for Leica, Con’ ater. Argus C-2 

and C-3. Send for literature, D. Paul Shull, 

Dept, PS-2, 240 So, Union Ave., Los An- 

see Calif. 

—w t - =" Bellows made to or- 

Bellows 

















CA 
der, shi 

fit all s tandard cameras! United Camera 

Co., tes. B-1515 Belmont. Chica 





START Lettershop in — Whitecollar 
profession. Professional Products Com- 
pany, Kenwood, Cincinnati 
MAIL o ration m at its best—Permit to 
Publish’’. Small capital. Details free. 
Maupin, 33, LaFayette, Indiana. 
SWISS Music Box Works-—-$1.85 to $2.25. 
Suitable for many novelties. Merm 
Manufacturers, 147 W. 46th Street, N.Y. 
MOLD-MAKING, plaster casting. Money- 
making business. Literature free. Kemilo, 
Park Ridge, Illinois. 
— money collecting accounts. Good 
neome; quick results, Collectors Asso- 
clation Newark, Ohio. 


BUSINESS SERVICE 














CARTOONING, SIGN PAINTING, 
DRAWING AIDS 





CREATE cartoons — 350 illustrations, 
11,000 words, $1.00 postpaid. Hetzler, 
Dept. S2, Box 407, Rochester, N. Y. 
CARTOONING Course—36 lessons, 6 book- 
lets, 816 cnuptrations pas cae ‘Temple- 
ton Studios, Elgin, I 








| tous information, Dept, 





____ DRAFTING INSTRUMENTS 


FREE catalog of drafting instruments and 
a ordon's, 162-PSB Madison, 


EDUCATIONAL & INSTRUCTION 
well trained 


MANY o tunities await 
men. If you want to study at home to 
prepare for better pay, consult this column. 
Answer the opportunities that appeal to 
you most and obtain full information. 
ty bd A teaches about mind. Bio- 
Psychology teaches about power of mind 
over body. Why not learn to use powers of 
your subconscious mind? Grow. Broaden 
education, Invest in yourself, No other in- 
vestment can be more profitable. Gratui- 
P, Taylor School 
of Bio-Psychology, Chattanooga, Tennessee, 

















made to | 


WELDING—Electric Arc. Learn quickly b 
actual practice at Hobart Welding Schoo: 
Individual instruction at bare cost of ma- 
terials used. 50c in stamps brings valuable 
welding lessons post paid and full particu- 
lars. Hobart Welding School, Box P-232, 

Troy, Ohio 

CRYPTOGRAPHY—art of secret writing. 
New, interesting twelve lesson course 
quickly teaches you me amateur 
ig ~ 3 Complete course, $1.00 post- 
der now! Fargo Mfg. Co., Union- 
town, Pa. 
GOOD “used” educational books on all 
subjects bought, sold, rented, exchanged. 
Satisfaction guaranteed. Complete details 
d 84-page illustrated bargain catalog 
Nelson Company, 500 Sher- 

B-203, Chicago. 
RADIO engineering, broadcasting, aviation 
and police radio, servicing, marine and 
Morse Lenoaragey taught thorou mm = 

alog free. ra 











EARN money eine ing and dupli- 
cating comic cartoons for advertisers. 
Comic-Ads, Argyle, Wisconsin. 
CHALK TALK STUNTS 
BEST complete Cartoon course with Ar- 
tist’s kit, cartoonists’ association mem- 
bershi ip—si.o0. Cartoon, Company, West 
Springfield, Mass. 








DO have something to sell to our 731,- 
1 Py ht. If so, ask for our free fc} 
er of ‘10 Reasons’’ why classified adver- 
tising in Pity wg Science gets profitable 
business. lly, 353 Fourth Avenue, 

New York City. 


LAUGH producing 
trated catalog 1 
hkosh wis. 

CHEMICALS & APPARATUS 


CHEMISTRY Laboratory apparatus and 
icals for industrial, analytical, and 


rogram, $1.00. Illus- 
. Cartoonist Balda, 








CAMERAS, PHOTO SUPPLIES 


WRITE Bass First—Largest stocks of fine 
cameras, (still and movies) in the U.S.A. 
Latest Argus C-3 with coupled range find- 
er, synchro flash, 50mm. F:3.5 lens; also 
75mm. Bausch & Lomb Telephoto F:5.6, 
also coupled to range finder. $82.55 value, 
| ne eo ay 50, upeonsiiteneay guaranteed. 
‘cowhide Eveready case, $4.75. V. P. Ihagee, 
F: 4.5 Anastigmat, ad shutter, $16.75. 
Whatever you want in photography, write 
Bass first. Liberal trades. For over thirty 
years, money back if not satiated. Ms 
Camera Company, Dept. 5S.P., 
Madison Street. Chicago, 1! 
STILL Available At Central—Hundreds of 
bargains in Cameras and Supplies. Send 
for free illustrated catalog listing still and 
movie camenes, films, lenses, enlargers, 
meters, supplies—at tremendous savings— 
all guaranteed. Trade in your old camera 
= LY Write for your free copy of 
money-saving bargain book—just 
out! *Timited edition, Hurry! Cer.tral Cam- 
rast — Headquarters since 
Wabas h Ave., Dept. B-18Z, 








), 230 
Chicago, Tiltnots. 


experimental la tories. Complete sup- 
ply service for students taking curreepene. 
Fd courses. Send 3c 

44 page eh Dept. 

Siological’ & Supply 6o., 1176 Mt. Hope 


500 Monroe, Valparaiso, Ind 


LEARN Telegra hy! Splendid opportuni- 
a‘. ae re All expenses low. Cata- 
p~ sy e Institute, 501 Monroe, 





Vovareise, In 
RADIO Communications courses qualifyin, 
for all Federal licenses. Home study an 
resident courses. American a 2g Institute, 
1123 Broadway, New York, N. Y. 
MAKE up to $25-$35 3 as a Trained 
Practical Nurse! Learn quickly at home, 
Bookiet free. Chicago School of Nursing, 
Dept. K-1, Chicago. 
CLINICAL Laboratory Technic taught in 
your own home. Practice outfit supplied, 
Bulletin free, Imperial Technical Institute, 
Box 973-B, Austin, Texas. 
DRAFTING Course, $1 complete! Trigo- 
nometry, $1, Slide Rule, $1. > Dept, 
PS-3, 1326 Myers, Bi Burbank, Cali 























CH EMICAL Magic made easy! Baffle your 
friends with startling tricks and stunts. 
The Home Chemist shows 5c how! 192 
pases. Illustrated, xu y $1. et, Mc ome 
opular Science, 
WINN'S new ss a lobar ¢ het 
ical Kits and apparatus outfits for home 
experimenting. Send 5c - ap *ratuse and 
retail guppy, a anaes Co., 
Dept. 611, 124 W. d St. a 





HOME Study Course, Dru oe "Therapy. 
Free literature. Drugless Therapy Inst., 

Tama, Iowa. 

FREE illustrated lesson handwriting analy- 
sis. Examination free. Donaldson, Linn 

Creek, Mo. es 

LOCKSMITH Course. Lock-picking, key- 
fitting, etc. $1.00 prepaid. Miller's Key 

Shop, Canadian, Texas. 











FREE Catalog: Chemistry, aoc load bi- 
ology, microscopes. Special: 28 piece 
chemistry set, send $1.00. Tracey Labora- 
tories, Evanston, Illinois 
HANDBOOK for Chemical Experimenters. 
Hundreds of experiments; illustrated; 
50c. Experiment klet, see. Read 
Scientific Company, Reading, Pa. 
CATALOG 3000 ————— 10,000 p 
wm for = ie boratory Materials, i 





jing 





ELECTRICAL SUPPLIES & EQUIP. 
MOTORS, generators, welders, fencers, 
other electrical items. Priority unneces- 
sary, Write LeJay Manufacturing, Minne- 
apolis, | Minn. 
TWO Alnico magnets—Ins:ruction book, 
75c. Teri1y Sales, Central Station, 1676, 
Toledo, Ohio. 
ELECTRIC Pencil: Writes—Engraves all 
Metals. $1.00 postpaid. Beyer Mfz., 
4515-C Cottage Grove, Chi " 











AMATEUR Photographers attention! Im- 

prove your hobby of picture taking and 
learn how to make money with it. Write 
today for our 40-page book catalog and a 
sample copy of American Photography, 
enclosing ten cents for postage. Contains 
articles and pemuese of the world’s fore- 
most writers and pictorialists. Camera 
House 141, 353 Newbury St., 


CASH! Spot cash for cameras, lenses, bi 
noculars, movie or still, sound projectors. 
one -_ description by mail, or wire for 
offer. Over 30 years of de- 
endaity insures honorable dealings. 
Camera Company, 179 West Madison 
Street. Chicago. Illinois. 
MAKE money in —y -¥ Learn quick- 
ly at home. lan, Previous > 
perience unnecessary, mmon school 
cation sufficient. Booklet and requirements 
free. American School of Photography, 1315 
Michigan, Dept. 1741, Chicago. 
GORGEOUS Girls! Hollywood's most beau- 
tiful models! Art —_ post cards! 10 for 
$1.00—25 for ~ oe e Art, Box 328-G, 
Hollywood, Calif. 











BIG 25 piece chemical se &. 00 postpaid. 
Colonial Chemical, ton, Mass. 
Cc MAS SEALS 
28 DIFFERENT years, $1.00. 300 mixed, 
25c. Howard Weaver. Waynesboro, Pa. 
DETECTIVES 
DETECTIVE training-Secret investigations 
-Easy method-Fingerprints. Booklet Free 
International Detective System, Box 756. °. 
Journal Square, Jersey City. 
VES—Work home—Travel. Ex- 
perience unnecessary. Write, Wagoner, 
0-P Broadway. N. 

















ENGINES, MOTORS, ETC. 


WINDING Data, 225 motors, single and 
three pnese,, ot 09. Motor Data, Box 
7631, Kansas City. Mo. 


FARMS, a REAL ESTATE 








SEE the Highlands of Louisiana where 
winter brings no idle acres. aenee cut- 

over land at low prices with 

ye descriptive book without obligation. 
Long-Bell Farm_Land OR on, 897 R, 

A. Long Bidg., Kansas City, Mo. 





SECRET detectives make big money. Re- 
wards. New training method. National 
Detective Service, Struthers, Ohio. 
DOGS, BIRDS, PETS 
ST. BERNARD es. Cham 
beauties. Franklin Young. R3, Riverhead, 
Long Island, New York. 
ALL-Dog Leather Leads. 3’—69c; 4’—79c; 
— 6’—99c, 438, Noroton Heights, 
onn. 








ion sired | 


91-ACRE Riverside Farm; $1000—In vil- 

lage, 42-hour smart city; owner made 
rd money crabbing and oys ay! Beees 
part — a0 = L trees) 
one picture 


Catalog. write for Free Co 
trout Realty, 255-ZB 4th Ave., N. - 


ORLANDO, Florida. 5 acres on main high 

way; goes fruit and vegetable land; 
terms; free booklet. Department X. Box 
1944, Orlando, Florida, 








GOOD Farm Bargains. Washington, Min- 
nesota, Montana, Idaho, Oregon, North 
Dakota. Dependable crops, favorable cli- 
mate. Write for literature, lists describi 
typecal fe farms. Specif which ae. 
20 Northern Pacific Ry.. . Paul, 
Minn 
40 ACRES, near White pause, unimoreved: 
poultry land, $190; $5 down, $5 month! 
Free list and literature. "Hubbard. 9 
Grossman Bidg., Kansas City, Kans. 


FIELDGLASSES, TELESCOPES & 
MICROSCOPES 











LENSES—Build your gee telescope, field 
. ri 


Thirty lenses—$2.00. Sixty different lenses 
—~$5.00. Slightly chipped on edge. Satis- 
faction absolutely guaranteed. American 
Lens Company, 1313-S Vine Avenue, Park 
Ridge. Illinois 
MICROSCOPES! 
Amateur—Accessories We sell—-buy—re- 
air—exchange. Inquiries invited. National 
icrosco Exchange, 121 Chambers St., 
New York, N.Y 


FOR INVENTORS 








CAN Inventors Make Money Today? In 

1941 alone over 4,600 Assignments of 
Patents a month were made by inventors 
to manufacturers or individuals. This 
shows today’s demand for new tented 
inventions. Write for our Free “Pro- 
tect, Finance and Sell Your Invention.’ 
Special form “Invention Record” also 
mailed Free. No obligation. McMorrow & 
Berman, 143-L Albee Building, Washing- 
ton, D. C. 





INVENTORS: Learn now, without obliga- 
tion, how to protect and sell your inven- 
. Secure Free “Record of Invention’’ 
for establishing date of your inven- 
and Free book “Patent Guide for the 
o_o containing complete informa- 
about Patent procedure and selling 
iiventions. Delay may costly. For 
pt, confidential service—write to— 
rence A. O'Brien & Harvey Jacobson, 
istered Patent Attorneys, 32A- 
Iding, Washington, D. C. 
TENT Your Idea! Write. immediately ely for 
two free illustrated books, “ay: Ty 
tion”’ d “When and How 
wention’’. 68 pages of valuable ‘informa- 
for inventors. No obligation. Address: 
tor J. Evans & Co., 742-B Merlin Bidg., 
hington, D we 
ENTORS: New military and commer- 
cial inventions urgently needed by manu- 
f@cturers. Write for particulars. Chartered 
titute, Dept. 3-A, Washington, Cc. 
ILCHICINE—Evolution chemical creates 
mew, mutant plants. Illustrated booklet 
s Experiments magazine, 25c. Questop, 
lesley, Massachusetts. 
H for practical i ideas and inventions. 
Mr. Ball, BB-9441 Pleasant, cago. 


FORMULAS, PLANS, ETc. 
AUTHENTIC Formulary | 924 (iltus- 
trated). 10,000 Money making formulas, 
. instructions, substitutes. $1.75 post- 
or C.O.D (Foreign, $2.10). Catalog, 
Adams Brown, Chestnut Hill, Mass. 
GOLCHICINE -Evolution chemical creates 
mew, mutant plants, Illustrated booklet 
Beto ana magazine, 25c. Questop, 








lesley, Massachusetts 
MULAS—All kinds. Latest money- 
akers; literature Free. KemiKal, Park 
e. ill 
. ia Latest, best. Analysis. Liter- 
ture free. E. Belfort, Engineering Build- 
ing, Chicago > bee 
MAKE Vanilla—40c gallon. Formula, $1.00. 
__McDaniel, 939 Euclid, Detroit, 
LATEST formulas. Details free. H. Tooker, 
__630 Chestnut, Hamilton, Ohio S 
MAKE paint from buttermilk. Instructions, 
fifty cents. Gresco, Hoquiam, Wash 
: HEARING AIDS & REPAIRS 
HEARING Aids Repaired. Quick service. 
Wholesale, retail guaranteed. Marshall 
neue. 19 East Congress Street, Chicago, 
llinois 








HELP WANTED 


MEN, 20-35 Years. High school education, 

electrical-mechanical maintenance expe- 
rience preferred. Position entails constant 
traveling. long periods from home on rail 


testing equipment. Salary plus all living 





Research — Industrial — | 


B Adams _ 


expenses. Write full details, education, per- 
draft status 


-_ ment, Sperry 








WANT escent work in a business of your 

own? Good profits selling over 200 widely 
advertised Rawieigh home-farm necessities. 
Pays better than most occupations. Hun- 
dreds in business 5 to 20 years or more! 
Products-equipment on credit. No experi- 
ence needed start—we teach you how. 
Write i eA - Se fad Pret ti om 
Co., Dept. 





aanabe sat eaten 


with each order, two Deluxe Wall Shelf 
Plans. Jackson Studio, Dept, PS15, Shore- 
we is 





28 LAWN Ornament patterns 25c. her 
patterns: 15”-20" high; Dutch girl, 

Dutch boy, pirate, =. terrier. Mexican 

girl, Mexican Doy, anms + penguin, flower 

girl, 10c each 

ferns, 30c. All a2" fut size 

gortgete. Strother, Box 383-EF, Belington, 
. Va. 


SQUAREKNOTTERS! Make belts, hand 
bags, etc. Quality cord samples with cat- 
alog free, beginner's book, catalo 
10c, Special! Regular $1 





MIDDLE Business Men Or Salesmen 

To Join 75 Who Earned $400 to $2,000 In 
onth, No Priority Restrictions! Half- 
million dollar company, established over 
two d for men capable 
of interviewing public officials, heads of 
industries, army camps, schools, churches, 
stores, 
and surroun towns, Car not essential 
as many of our men travel by bus. We de- 
liver your orders, collect for them and ad- 
vance your earni daily. Priorities in 
other lines 7 efit us as no priori- 
ties in our en who were “‘bankrupt’ 
when they started with us, now — aomes 
and Te Big season starts n. Rush 
name. or particulars, Vice President, 
Box TALOAA, Port W exas. 


ADVERTISING Book Matches — World's 
largest ‘Direct Selling’’ book match 
factory offers advance cash earnings calling 
on every type of business. Men or women. 
Experience unn . Pull, part time; 
low prices; high quality; quick deliveries; 
for arm patriotic disp’ lay: special des 
Arey camps and Naval oy, re- 
Pree kit pogrustions. teh Corp. 
a naerten, 3433 West 48th Place Dept. 
N-2, Chicago. 
QUICK Cash Profits for You! Dramati 
two-minute demonstration sells it! Make 
real money demonstrating ng Auto- 
—, top, ee automatic and manual 
re nguisher and alar Holds un- 











owers and farmers in cities | 


| records. Tremendous market. Sell | 


- 2 defense plants, homes, schools, stores, 


Experience unn ils Pree. 
Auiotyretop, Dept. _ Washington 


inhi 








50c tw s all for $1, P. C. 
wig Co., Dept, Brook- 
lyn, N. ¥. 
CATALOG :—Patterns plywood novelties. 
Lawn ornaments, silhouettes, letters & 
numerals. Decal transfers, handy hand 
tools, new power sander. Other lines. 500 
articles finely illustrated. Write today. 
Wo-Met Shop, Ashburn, Georgia. 
LEATHERCRAFT Headquarters. Leather, 
tools and instructions for you to make 
most anything in leather. Also archery and 
wood craft supplies. Send ten cents for 
catalog. J. arson ee 180 No, Wacker 
Drive, Drive, Chicago, Il Ii., . 180-8. 
CRATEERCRAPTSMER: Send 10c for 
handbook and  cotaene of tools and sup- 
lies. E. A. Sweet Co., Inc., Leathercraft 
Division 8-31, a8 State st. ” Binghamton, 


outfit, 
P-42, 121 Sands St., 











LUCITE—Beautiful clear plastic. Bargain 
1 Ib. assortment of id pieces (approxi- 
mR 2 rods and 6 flat sheets). $1.00 post- 
_— Craft Service, 337 University Avenue, 
hester. New York. 
GET Free leathercraft instruction 
phiets, p of leathers, 
Pascinating Hobby. Make 
les Sc. Wil aor, & Company, i 
. A-1, Chicago, Il. 
TO get more business, advertise your proj- 
ects for Home Craftsmen in this onmme- 
Cost is low. Details on request. K. 
Kelly Classified Adv. a llth hoor, 351 
h Ave.. New York 
sOnS 12” circular saw — of weed. 
adjustable blade. Photos and = » $1. 
Julius Silversteen, Woodcraft op, * North 
Franklyn, Connecticut. 
MAKE Wood Novelties! 3 assorted color- 
tterns, 25c. Feltkraft kits—25c. put 
. Roni-Studios, Whitestone, N. 

















plete cut — ion 
makes sellin, Commission in advance. 
ee Bich” Company 7530 Green- 
. Dept. P-2, Chicago. 
Sere dignified business for high 
rade, industrious men and women re- 
tailing Rawleigh Products direct from 
manufacturer to consumer. A h 
your market. Large Wile Ba rders. A few 
cpentngs peut Ww Rewleigh Co., 
Dept 
YOUR ad in = Tr fe eeien will reach 
productive sales-getters for your products 
or services. Cost is low! Ra’ on request. 
Popular Science ne fied, 353 Fourth 
Ave.. New York, N 
JAPANESE aS license, Big seller. 
Sample, 10c. Harvey, 1608 E. 14th, Oak- 
land, Calif. 

















. attractive plywood kitchen wimone 
25c. Roger Underwood, 4617 John- 
an y te Western Springs, Tlinois. 
KNOCKDOWN cedar chest, lumber, veneer. 
Illustrated catalog, 10c. Giles-Kendall 
Co., Decatur, Alabama 


INVENTIONS WANTED 


INVENTORS: ge Fw a@ sound, practical 
invention for cpatented or un- 
Patented? If so, write artered Institute 
of ,—— 4 Inventors, Dept. 3-C, Wash- 
ington, D. C. 
MANY manufacturers can now be 
proached with new ideas for postwar 
market. What have 
~ a Albert G. Burns, Alameda, Cali- 
ornia 














____HOBBIES, COLLECTIONS 

NEW NEW Hobby a for stamp. Cha: 

leon, 25c. Mexican shakers, 35c pair; 25 
different animal miniatures. $2.50. Quivira 
Specialties, Winfield, menses. 
GENUINE Arizona » T d Desert Sa 

phire; send quarter for both. Mineral 
Specimens Company, Box 2651, Phoenix, 
Arizona. 
COLCHICINE—Evolution chemical creates 

new, mutant plants. Illustrated booklet 
a) Experiments magazine, 25c. Questop, 
ellesiey, Massachusetts. 














| 
| 
| 


HOBBYISTS—Name, we L- , - list- | 
le, 5c. 


Oc; three times. 
Charlotte Klings, Blue ‘Island, Tilinois. 
20 DIFFERENT cactus plants, $1.00. 200 
mixed seed, 25c. Eulalia Turner, Azusa, 
California. 
BEAUTIFUL Jewelry Stones removed from 
rings, etc. 100 assorted $2.00. Lowe's, 
Box 311. St. Louis. Mo. 
FIVE Indian Arrowheads $1. Genuine col- 
lection. Howard S. Smart, Lexington, 
‘ass. 














HOME CRAFTSMEN 


BIGGEST oe bargain—48 complete 
plans, not shelves, garden 
ornaments, ash trays, Dutch boys and 
girls, toys, bird houses, and many other 
Interesting projects. Finest selection avail- 

le. Novel method allows you to make 
finished product any size desired. Free: 





CASH for Inventions—Patented, 


ented. Mr. Ball, BC-9441 Pleasant. | nie 





cago. 
INVENTIONS Promoted. Patented or un- 
tented. Write Adam Fisher Company, 
183-A Enright. St. Louis, Mo. 
ZIRCON Diamonds, beautiful, inexpensive. 
a Free. Box 388/206, Wheeling, 
. Va. 











MACHINERY, TOOLS & SUPPLIES 


BUILD your own Milling Machines and 

Shapers from Lewis Castings. Finished 
tools suitable for War Sub-Contracting. 
Prices so low you can build several ma- 
chines at cost on one ready-made machine. 
Lewis ——— Tool Company, P. Box 
116, , Department S-26, Los Angeles, 
Cali 








beam trammels for draftsmen, en- 
gineers, metal workers. Circular free. 
Clair Company, Box 92, Blythebourne Sta- 
tion, Bri lyn, >» AZ a 
TWIN cylinder air compressors, 
a 1, horsepower, wing 
hine motors, $3.00. 907 North Fifth, 
Philadelphia. 
GRIND Drills Like Factory: Attachment 
for mch Grinder. Cheap. Factory, 
811-A East 31, Kansas City, Mo. Se 
RECLAIM dull and broken drills with Nu- 
Way Drill Grinder. Circular free. Trac- 
tor-Lite-Mfg. Co., Spirit Lake, Iowa. 











THE New Shebel Saw Filer produces saws 

that have no ual. Send for full in- 
formation. A. P, Shebel, 726 S, 2nd St., 
Milwaukee, Wis. 


NEW Caliper, direct reading, speeds u 
defense work, cheap. Free Thustrated 

circular. Factory, 811-H East 31st, Kansas 

City, Mo. 

BUILD m machine power tools from scrap. 
Book, $1.00, Simplex, Box 260B, Pontiac, 

Michigan. 


BUILD Your own lathe 5 grinder, ~ castings, 
building instructions, eee. Particulars, 


10c. Star Machine Sho fisher, Okla. 
MAGIC TRICKS, PUZZLES, 
JOKER NOVELTIES _ 
500 TRICKS you can “o, only 10c! Brand 
new tricks for pocket, perior. stage, with 
cards, coins, thimbles, ls wy 
apparatus, books, illusions. 
Douglas’ famous book of 500 Tricks. Doug- 
las Magicland, Dallas, Texas 


MAGIC tricks, | apparatus, illusion plans, 
joker’s novelties, luminous paints and 

items. paseles. 10c. Mac’s Magic Shop, 

506-B-Main. Ft. Worth, Texas 








HOLLYWOOD Special! Magicians button, 

catalog, ghost illusion and free trick for 
Sc agic House of Charles, Box 8885S, 
Hollywood, C: Calif. 


WORLD'S largest professional magic shop 
keeps you in touch with latest tricks. 
To receive wx} send 25c for 1943 cata- 
log P-220 W. 42nd St., New York. 
MYSTIFY Everyone! Become professional 
magician! Mindreading state mystery. 








Catalogue amazing secrets, dime. Nelmar, | 


‘a 
2851 Milwaukee, Chicago. ia Sai 
MAGICIANS’, Gamblers’ secrets exposed, 





Book Box 671, St. Louis, 

5a Magicians’ Fraternity! Pree tricks. 
Monthly magazine, sample 10c. Inter- 

national Magicians, Mt. Morris. Illinois. 

MAGICIANS’ pnenduperters. 216-page il- 
lustrated catalog, 25c. Kanter’s, 5-1311 

Walnut, Philadelphi 

BE a Magician. Large peetegsonas magic 
catalog of latest tricks, 25c. Ireland, 

F-109 North Dearborn, Chicago. 

GET acquainted offer. Free tricks. H. J. 
Willis, Box 1704, Cleveland, Ohio. 


ioe. ©. Gel S magic paste oe. * meen 


Getales Co., 




















Gerwin, 4 Alva, Oklahor 


Cards, Dice, Punchboards, Slot Machine, | 


DEAFNESS. Why? Good hearing without 
mechanical aids. No drugs. Relieving deaf- 
ness. Johnston, Sta. C, Vancouver, Canada. 


| SENSATIONAL. Thrilling! Mexican-Cu- 
miscellaneous. 


ban, art ag sy books, 

Samples jes, , lists, 50c, Jordan, 135-L Brighton 

MAGAZINE listing 2000 poops De mailed. 
Ads, py ord. ¥ k in swap- 


ping $1.00. 1226 swappers, 
1.00. Traders Bul le’ = Lake, Chicago. 
MAGICAL Goods. Novelties, 200 exposed 
secrets, formulas, tricks. Literature free. 
Amazing catalog Dime. Formico Systems, 
314 Kiefaber, Dayton, Ohio. 
CONQUER illegal coin machines! Particu- 
lars, 3c stam Devereaux, Box 212-P, 
Battie Creek, Mich 
MAKE pants creases last longer. Formula, 
uarter. Premier System, Box 1608-S, 
Hollywood, California. ae 
HEATING costs cut 50%!!! Guaranteed. 
Sworn statement, a 10c. Rosen- 
zweig, RR10b-1 


























RECEIVE mails, magazines, samples. Your | 


name in numerous maili 
Howard. 396 Broadway, New York. 
FREE literature how to locate buried 
treasure and minerals. Fisher Labora- 
tory, Palo Alto, Calif. 
CZECHOSLOVAKIAN Prisms; Health Color 
Books. NuAge Company, 3915-24th S8t., 
San Francisco, Calif. 
SNAPPY Novelties. arter brings 
Jerseyco, 173 Farnham Ave., 
FREE gold ore. Send stamp, name, address 
Miner, 675 Eliot, Denver, Colorado. 


MODELS & MODEL SUPPLIES 











samples. 
i, N. J. 








SHIP model kits and fittings. Complete | 


line Fisher model yacht equipment. All 
Boucher, Fisher, Marine Mode 
Kits, fittings and blueprints at catalog 
rices. Most complete stock in New Eng- 
a James E Bliss & Co., Inc., 220 State St., 





sdoasial New 192- 


sue Beautiful ot 
Page book, odel ey | 


ing Yacht. Oniy’ $1.0 00! Dept. 
Popular ‘Btience, 353 Fourth Ave., 
MOST complete Illustrated Ca talog 
HO OO” Model Railroad Parts ever 





published. Send 5c for mailing. Sally, 1377 


Gates Ave., Dept. 802, Brooklyn, 





and Ideal | 


Lbyd | 





MOTION eectUne & SOUND 
EQUIPMENT 


8 AND 16MM _ Film-Subjects—Black and 
white and color; sound or silent. Largest 
selection ever compiled; 65c to $200. Write 
for new, Deluxe 1943 Catalog—profusely il- 
lustrated! 25c (coin or stamps)—refunded 
first purchase. Hollywood Movie Supply 
Company, Hollywood, Calif. 
MOVIE Library. 8mm, 16mm, 35mm. Re- 
ligious, educational, “Fame comedies, 
travel. Request catalogs. Cameras, projec- 
tors. Buy sell, exchange. Time payments. 
Mogull’s (Established 1914), 66 West 48th, 
New York 
EXCHANGE: Silent pictures, $1.00 reel; 
sound, $2.00. Also sell. Free catalogue. 
Selected sound program. Rent reasonable. 
Better Films, 742 New Lots Avenue, Brook- 
lyn, N. Y. 
COMPLETE i6MM sound subjects, $1. 
(Need splicing). All sizes film bought, 
sold, exchanged. Catalogue, sample film, 
10c.  ; een 2120 Strauss, Brook- 
lyn, N.Y 
KODACHROME for 
grownups. List, mole. ft. 
scene from Waikiki. Hula, $i" 00, , 
392, Elmira, N. Y. 











8- 16mm. Subjects | 


RENT- Buy- Sell. 8mm-16mm movie equip- 
ment, films. Save 50%. Catalogues for 
10c. Don Elder’s, M- 739 Boylston, Boston, 
Massachusetts. y 
“THE World's Greatest Passion Play.’’ Li- 
brary, rent or purchase—specify sound 
or silent, 8mm., 16mm., 35mm., Hemenway 
Film Co., 33-Z Melrose St., Boston, Mass. 
A l'o9c STAMP brings our 16mm, 8mm 
catalogue. Sterling's, 679 Northampton, 
Easton, Pennsylvania. 
COMEDIES and full length —s in 
8mm. ary earn. clear. $.02 foot. Cope, 
3720 South Figueroa, Los p Fag 
LEARN Movie Projection, Management. 
Free oppaye- Give age. Theatre School, 
Elmira, N. 
_. hee 
ovies. Free catalogue. 
1653 Cosmo, Hollywood, Cal 
ART Subjects (entalapus- jamais 10c). 
Midwest Cine Shop, Hannibal, Missouri. 


OUTSTANDING 8mm-16mm film subjects. 
Demsey, 1613 Stewart, Youngstown, Ohio, 
FREE, Movie Catalog; sample films, 10c. 
Goodwill Company, Jackson, Tennessee. 

















Exchange—8-16MM. Home 
F ed Films, 














RANT AOTURING 
MODELS, small lot manufacturing, —o— 
plastics, etc. Milburn, Burlington, Ken- 
tucky. 
MINERALS & PRECIOUS STONES 
DO you know ores? 24 beautiful mineral 
specimens. Gold, ma. ese, Copper, etc.; 
each identified. Postpaid one dollar. Arizo- 
na Mineral Specimen Co., Cherry, Arizona. 
wi minerals. 25 labeled speci- 
mens, $1.25. Catalog, 5c. Scott Lewis, 
2500 ia snieood Dr., Hollywood, Calif. 


MISCELLANEOUS 


and Navy .w oy | coats, 
$5.00, sizes, S. M. Army Air Corps 
sheepskin lined leather fiying helmet, 
$4.50. U. S. wavy sheepskin lined destroy- 
er coats, $20.00 S. Army Air Corps fiy- 
mittens, $10.00. U. S. 
. $6.00. S. Navy sheepskin zip 
boots, $13.50. U. S. Navy jungle 
ing helmets, $2.50. U. S. Army summer 
flying suit, all zipper, $15.00. U. S. Marine 
Corps rain coat, $6.00. Prices on quantities 
on application. "All sheepskin — leather 
flying suits. U.S. Army Air C ifica- 
tion. Price on request. Priority, number 

















Navy oil skin 


necessary. Schofield’s, Commercial Square, | 


East Weymouth, Mass. _ 


THOUSAND Laughs—Unique | jackass 
cigarette dispenser. Holds 10 cigarettes. 
Simply press donkey's head down, tail 

rises—presto—out slips cigarette. —“4- 
tion guaranteed. Shipped C. O. for 98c 
plus small money order fee or i. 00 with 
order. Sanimo Industries, Dept. PS-2, 
Spencer, Ind. 

‘MEDICAL Laboratory Technicians in n great 

Comene. We train you in your spare 

time, in your own home. You can practice 
while studying. Write for free Te 
Imperial Technical Institute, Box 97. 
Austin, Texas. 





+ workers—If your hair gets ys 


reasy, ‘‘Kleen-Hair’’ shampoo 


meant ~¥- you. A neutral cleaner, soapless | 


and oilless. Trial size, 25c. Aurore Labora- 


tories, Box 8, Union City, 


DESCRIPTIVF photos; 100 address 5c. 
Specialties. Morrelle, 130-Nob State, Chi- 
cago. 


SHIP and yacht model fittings, sails, — 
prints. md 20c for illustrated catalog. 

A. J. Pisher, 1002-6 Etowah Ave., Royal 

Oak, Mich. 

RAILWAY models, complete line informa- 
tive catalogs. fe) Gauge 112 p2ges, 25c. 





HO 48 pages, 15c. _, Walthers, 269 Erie, Mil- | 


waukee, Wiscons 

SHIP Model and 3 yacht supplies, complete 
large 56 pag atalogue, 15c. Wm. Wild, 

510 E. 1ith St St, New York City. 








MOTORCYCLES, BICYCLES & 
SUPPLIES 





SAVE gasoline, tires! Motor-scooters, mo- 
torcycles, bicycle motors, midget auto- 
mobiles, — engines. No priority nec- 
essary. Tilustrated catalog, one dime. Cly- 
mer, 307 West Pico, Los Angeles, Calif. 
BICYCLES, parts, tires. Also scooter tires, 
all sizes. Send dime for list. Cycle Trans- 
Co., 1241 So. Michigan Ave., Chicago, 








MODEL Ln ane. Bi 33 36 
Plete catalog, 10c. Dept. 

New Jersey. 

CATALOG 50 engines, model railroad sup- 
plies, 25c refunded. omens P-2417 

North ‘Ashland, Chic: 


MONEY MAKING SS TORTUNITIEG 


—— Metascience. Remarkable drugless 
ealing. No manipulation. No apparatus. 

Unbelicwsble simphcity and results. Inex- 

pensive correspondence course. Write Meta- 

science, De Land, Florida. 

— Gas ae Bugaboo! Profitable 
me bus: Small investment, Write: 

Martin, mit Z % jefferson Ave., St. 


. Dunellen, 

















tS name peated 10,000 ‘“‘Big Mail’’ 


directories, 





formulas, $1.00. Viggiano, 6556 on, 
Pittsburgh, Pa. 
DETECTIVES Earn cut Money. Experience 

unnecessary. — ulars free. Wagoner, 
2640-X Broadway, aay 
ks — ie Profit’. 

home business. Bureau Zoole 

ee 106A Broadway, Peoria, Ill. __ 
EARN money evenings, copying and du- 

plicating comic cartoons fur advertisers. 
Comic-Ads, Argyle, Wisconsin. 








Interest- 
gical 








AMAZING Gourd Novelties! Details, 10c. | 


O’Brien, 310 West 73rd. Chicago 
MONUMENTS 
MONUMENTS—Direct Low Prices, Freight 
paid. Guaranteed. Free Catalog and 
samples. Write Granite- Marble Factory. 
A49, Oneco, Florida. 








} page epee | 


Albans, | 


Checking copies sent. | 
Arlesse’s, 15881 Log Cabin, Detroit, Mich. | 
Particulars — Eight moneymaking | 

Lads! 


BUILD electric bicycle without gears, 
chains, welding. Retains a brake. 
Amazingly powerful. New. Plans P. 
Klauss, 1369 Missouri St., Pittsburgh. Pa. 
MOTORCYCLE parts new and used. Cata- 
logue and rg Pin, 10c, Ballak, 811 N. 
9th, St. . 
MUSIC, MUSICAL INSTRUMENTS 
MUSIC composed to words. Rhyming pam- 
phlet on request. Phonograph recording 
of comple song. Send poem. Keenan's 
, Dept. PS, Box 2140, Bridgeport, 
on 














SONG Poems Wanted: Write for free book- 
let outlining your opportunity. United 
Music Corporation, Dept. 31, Salem, In- 
diana. - 
WANTED! Lyrics, melodies for songs. We 
arrange, publish, sell. Superior Song 
Studios, passa: N. J. 





piano! Postal bring 
tensen, 465 Kimball 


s free 


LEARN Sw 
ea Chr Hall, 
Chicag 





OLD a bf ton PRECIOUS 





GOLD $35.00 Ounce—Mail old gold teeth, 
lewelry, receive cash 
by return mail. Satisfaction guaranteed. 
Pree amen, Dr. Weisberg's s Gold Re- 
ay Co., BH 
inn 











OLD STAMPS WANTED 


I WILL pay $100.00 each for 1924 ic green 

Franklin stamps, rotary pertereted elev- 
en (up to $1,000.00 each unused). nd 6c 
today for large illustrated folder gy 
ing amazing prices paid. Vernor Baker, 
32-P.S., Elyria, Ohio, 




















PATENT ATTORNEYS 


INVENTORS: Learn now, without obliga- 
tion, how to protect and sell your inven- 
tion. Secure Free ‘‘Record of Invention 
form for establishing date of your inven- 
tion and Free book ‘‘Patent Guide for the 
Inventor containing complete informa- 
tion about patent procedure and selling 
inventions; illustrating over 150 basic 
mechanical movements. Delay may be cost- 
For prompt, confidential service—write 
Clarence A. O’Brien & Harvey Jacobson 
Registered Patent Attorneys, 32B-B Adams 
juilding, Washington, D. C 


PATENTS Secured 
Protect 


uable booklets, 
and When 

ion together 
Invention f 


Two val 


ent free. Write im 
"nt counselors 


at 
41-B Merlin Bidg W ashingt on 


INVENTORS: Before disclo sing y your 
vention to anyone send for Form 
dence of Conception Schedule of 
ernment and Attorney's Fees'’ and instruc- 
tions. Sent free. Lancaster, Allwine & 
Rommel, lding, Washing- 
ton, 
INVENTORS: Send for free copy my 72- 
page book on patents. Reasonable terms. 
Prompt action. Confidential, personal serv- 
ice. L. FP. Randolph, Dept. 340-A, Wash- 
ington, D. C 
INVENTOR’S Guide free, 
100 mechanical movements, information 
about patenting, selling inventions. Frank 
Ledermann, 154 Nassau St.. New York. 
“PATENT-Particulars free, 


413 Bowen Bui 
Cc 


containing 


and Blanks, 
airmailed, Sterling Buck, P-Hotel Plaza, 
Washington Cc 





PATENTS 


ENVENTORS: Foresighted manufactyrers 
already planning post-war sale of new 
nm-military products. If you have a useful 
vention, patented or unpatented, write 
artered Institute of American Inventors, 
pt. 3-B, Washington, D 


PERSONAL oe 
Sweetest Wheat 





_ 
POR purest, freshest 
Germ, buy direct from manufacturer. 
Wnequalied supreme quality, yet economi- 
l in price, $1 00 for 2', ibs.; $2.00 for 6 
s. Postpaid anywhere in U. S, Health- 

heat Company, 20 Magnolia St. (P;/S 

chester, N. ¥ be 
AI TRACT success, health, companionship, 
happiness, through Ontology Discover 
ur real self. Learn to pray metaphysical- 
Solve your problems through mind 
wer. Write today for free 24-page book- 
ke May change your entire life pattern. 
Alexander Keene. D-1, Sedalia, Missouri 
Your sub-conscious mind can ar 
give you what you ume when you know 
Bow to Direct Write for our free 

petiee Creative me... is available 
Creative rhoushs Studio, P. O. Box 

“Greendal e Station. Worcester, Mass 
ORIASIS Sufferers Pixacol, used only 
brought relief when 
Applied externally, 

nient Try ] 
nv * ting a c 
xacol Lab Box 1298, Cleveland, Ohio. 
ZOR Production Curt ee! Your blades 
must last longer! Speci: ial sharpener gives 
More, smoother shaves each biade—all 
@pes. 50c postpaid. C-Hahn, 645 Bergen 
Ave Jersey Cit N. J 
GATARRH have a wonderful 
remedy for relie rrh and head 
Send 25c for formula. Make it for 
vy. P. Bannon, 826-W. Magnolia, 
Ky 


sufferers —I 
ef from cata 


Ith and vitality 
leading health 
| Money-back 

Cole ishers, 
fracuse, N. Y¥ 

BUY wholesale; sell 
paste; shaving crear 

Free catalog. Key 
New York. New York 

SONGWRITERS, write for free booklet, 
Profit Sharing Plan. Allied Musig, Dept. 

68, 204 East Fourth, Cincinnati, Ohio 
LOWEST 1 -ices blade rubber sundries, 
personal needs. Free details. Star Prod- 
ts. Buffalo, N.Y 

; your blades! 
to razor blade 
Brooklyn, N 

MI ND wet og test 
D ank Tibolt, ‘99P Fern 

direct. Sav 

, Whit 


tooth 
needs; 
Fifth Ave- 


razor 


Miracle Hone gi\ 
Orenstein 
Y 


s 100 
6221- 


ive think 
St 


Creat ing. 
Phila 
BUY Vitamins 


Matoska Product e Dear, Minn, 


xd will | 


Postcard— | 


| 


WOULD you like your eyesight improved 
and Gace? Sigeees? Send 25c for full in- 
structions. FP. Neer, Lake Worth, Fla 


PHOTO FINISHING 


TIE ‘and | wrap rolls securely. Do not mail 
in ordinary envelopes. Address plainly. 


FREE 8x5” enlargement—no extra cost, 
Thrifty Dan the Camera Man will send 
you one doubleweight, portrait uality 
8"x5” enlargement—absolutely free of extra 
cost—if you order another 8x5” enlarge- 
ment—for only 15 cents, You get two en- 
largements for 15 cents. Made from your 
negative. Send stamps or coin. Satisfac- 
tion guaranteed or money refunded. Im- 
mediate service. No waiting. No red tape 
Offer limited. one to person. Thrifty Dan 
the Camera Man, Dept. 201, Grand Rapids, 
Mich 
RE | -TO-FRAME 6x4 Enlargements 
fand colored 20c-—-from your negative. 16 
reprints your negative, 25c. Kodak roll 
developed with 16 guaranteed deckled-edge 
Velox prints 25c! 36 exposure 35mm, roll 
developed, vaporated, enlarged to 3x4, 
$1.00. 3x4 reprints, 3c each. Immediate 
Service! Free mailers! American Studios, 
Dept. 511, LaCrosse, Wis. 


DOUBLE Size Prints—Quality Work. Your 

roll—8 exposures, 30c; 12 exposures, 40c; 
16 exposures, 55c. Reprints, 3' oc each. Cali- 
fornia customers add sales tax. We pay re- 
turn postage. Get our low price on enlarge- 
ments and copy work. All work guaranteed 
Ever lasting high gloss finish. Overnight 
service. Pacific Photo Service, Box 666, 
San Francisco, Calif 


BIGGEST $1.00 value in 35MM finishing 

today. 36 exposure fine grain 314x449 en- 
largements; deckled, embossed margin and 
date. Eighteen exposures 75c; sixteen ex- 
posure splits 55c. Free mailers. 8 exposure 
rolis in beautiful, deckled contact finish 
with embossed wide margin, 25c. Mailbag 
Film Service, Box 5440A, Chicago. 


FINER Finishing Specials 25c Eight « expo- 
sure rolls developed, with two prints of 
each or one enlarged a ~ of each nega- 
tive. Genuine nationally known Moentone 
Enamel! Finish. Superior quality since 1898. 
Moen Photo Service, 200 Moen Bidg., La 
Crosse, Wisconsin 
OIL coloring photographs a fascinating 
hobby or profitable business. Learn at 
home. Easy simplified method. Previous 
experience unnecessary. Send for free in- 
formation and requirements. Nationa] Art 
School, 1315 Michigan, Dept. 1722, Chicago. 


REPRINTS 2c each, 100—$1.50. 6 or 8 ex- 
posure rolls developed 2 prints each ex- 
posure 25c. 36 exposure 35mm. rolls fine 





5c! 


grain enlarged prints $1.00. Mailing bags | 


Pree. Mercury, B-109 North Dearborn, 


Chicago 


ROLL dev eloped “and 4x6 ov ersize ~ glossy 


8 exposure 30c; 12 exposure 
Overnight service. 
1318 W. Columbia 


Velox prints 
45c; 16 exposure 60c. 
Clemet Photo Service, 
Ave., Philadelphia, Pa 
BEAUTIFUL enlargement from each pic- 

ture on roll, 25c. Cut Rate Photos, 
A-6. Janesville, Wisconsin 
16 OVERSIZE Deckledged “prints and two 

enlargements 25c. Owlphoto PS2, 
Weatherford, Okla 


8 EXPOSURE rolls, 
posure rolls, 50c 
261-A, Toledo, Ohio. _ ‘ ws. ; 
ENLARGEMENTS from negatives. Two 5x7, 
25e (coin). Garrett's, Pittsburg, Kan. 
ENLARGEMENTS, 8x10", 25c. Send nega- 
tive. Look Photo, Dept. 6, Andover, Mass. 


POULTRY & SUPPLIES 


LEARN about wartime poultry raising. 
Real profits can be yours raising poultry 
the “‘American Way.’’ Monthly helps and 
suggestions, short cuts that save time and 
money, free bulletins, personal help from 
poultry experts and monthly Poultry Mag- 
azine published since 1874, Cost less than 
3 cents monthly, 25c year; 5 years $1.00, 
Send coin or stamps today. American Poul- 
try Journal, 531 So. Clark Chicago 
CHICK Raisers profit by reading Ameri- 
ca’s leading poultry magazine. Newest 
ideas on br ing, feeding. disease control, 
marketing. Cne year 25c; five years $1. 
eed Tribune, Dept. 23, Mount Morris, 
CHICKS and Poults champion mated. 52 
varieties. 7 Hybrids, licensed inspected, 
bloodtested. Rush postal, large colored 
book. low prices. Berry's Farm, Route 11, 
Clarinda. Iowa 
LOOK! Baby Chicks and Mature Breeders 
in 67 breeds. Catalog free. Nabob Poultry 
Co., Box S, Gambier, Ohio, 


Giant size, 25c; 16 ex- 
Mayfair Photos, 





Dept. | 


Box | 








PRINTING, MULTIGRAPHING, 
___ MIMEOGRAPHING, LABELS 


POPULAR Science readers need and buy 
all kinds of printing. Advertise your of- 
fers in this column for extra business. Rate 
a word. Classifi Section, by ow 
Science Mor ithly, 353 Fourth Ave., Y 
250 LETTERHEADS or envelopes, $1 % 
—" Samples. Shuttprint, "Dernsbure. 


100 | 8'>x1l BOND letterheads and 100 e 
velopes, $1.00 po: Benneville, 907 

West Roosevelt, Peni adeiphia. 

CLASSY printing economically ‘produced. 
Quick deliveries. Samples. Sicocan, 6348 
Windham, St. Louis 

HAMMERMILL Letterheads. envelopes, 
billheads, statements. ag free. Drew 
ress, Box 423-T, Greensboro, Cc 


125 8'»xll LETTERHEADS — 125 en- 
velopes neatly printed, $1.25. John Fer- 
reira, 220 Almy St., New Bedford, Mass. 
PRINTING OUTFITS & SUPPLIES 
PRINT your own cards, stationery, circu- 
lars, advertising. Save money. Simple 
rules furnished. Print for others, nice 
Junior outfit $8.25: Senior outfits 
Details free. Kelsey, Inc., T-8, 
Meriden. Conn. as ~ 
PRINT at home. 10c will bring a comotete 
catalog of presses, type and su ? 
Peiffer & Company, 4 Columbia "the: 
ark. J 
INEXPENSIVE 6x9 Printing Press. 
__Pree. Novelty Shop Downsville, 
Type, Supplies. 











Details 
La 


PRINTING Presses, Lists 
3c. Turnbaugh Service, Loysville, Pa. 


___ PROFITABLE OCCUPATIONS 


$5000 FROM Half Acre! Growing “Ginseng. 
Seed, contract supplied. Particulars 10c. 
Associated Growers, Dept. 12, St. Norbert, 


Manitoba im a 
$40.00 WEEKLY, Made growing mush- 

rooms, Fresh, Dried. Dominion Patent 
331583, free spawn. North American, 169Y 
Yonge, Toronto, Canada a 
CHAMPION automatic razor sharpening 

machine. Sharpens all makes safety 
blades 6 to 10 doz. per hour, F. M. Cham- 
pion, 1511 Taylor Ave., Utica, N. Y 








RADIOS, SUPPLIES & INSTRUCTION 


BRAND New Radio Book! Build and repair 
your own portable, F-M receiver, radio- 
phonograph or short-wave set with —_— of 
Everybody's Radio Manual, 256 pages. Onl; 
$1.00! Dept. C-122, Popular Science, 353 
Fourth Ave., New 
RADIO Service men and 
send for our giant radio catalogue. 
oe. United Radio Co., (1000-V), 
ark, N. J me 
REVISED plans 18 Crystal Sets (SW r 
ord 5300 miles), with ‘‘Radiobuilder’’— 
year, 25c. Laboratories, 1406-T 77th Ave- 
nue, Oakland. Calif 


RARE COINS 


FREE! 1 Foreign Coin, banknote and large 
50-page illustrated coin catalogue to ap- 
ey service applicants. Send 3c a 
to $20 cash paid for Indian head cents 
All dates wanted. Buying list 10c. Tatham 
Coinco, Springfield-D50. Mass 
COIN Collectors—Read “The Numisma- 
tist’’. Published monthly, News, illustrat- 
ed feature “articles on coins and medals. 
Sample copy 25c. American Numismatic As- 
sociation, 99 Livingston St., Brooklyn, N.Y. 
WILL pay to $350.00 for certain dimes. 
Nickels $500.00. Cents $800.00. Over 1000 
quotations. Catalogue 10c. Allan Appell, 
Sedalia-6A. Missouri. _ Bs 
30 DIFFERENT Indian Head Cents, $1.10. 
Includes buying, selling lists. Large cat- 
alogue, 8c. Bebee Coinco, 1180 East 63rd, 
Chicago eG 
COMMEMORATIVE $' 
coln. Stone-Mountain, Long - Island, 
Cleveland, $1.00 each. Illustrated cata- 
logue 10c. Norm Shultz, Salt Lake, Utah. 
WE purchase all Indianhead pennies. -Com- 
plete catalogue 10c. Waltman, 398 Broad- 
way, New York =~ “al ees 
50,000 COINS, medals, papermeney. Lists 
free. Nagy, 8-K South 18th, Philadelphia, 
Pa 
$5, $10, $20 CONFEDERATE Notes. 25 cents 
each. Beffel, Box 37. Ottawa. Ill 
_RUBBER STAMPS d a 
3 LINES, cushioned, indexed, 35c; signa- 
tures, $1.50. 500 Statements or note- 
heads, $1.50, postpaid. Printrite, Wauwa- 
tosa, Wis. 


~ experimenters 
Save 
New- 








38, Columbian, Lin- 











ONE line 15c; two lines, 25c; three lines, 

__35¢. Excello, Box 500, Shreveport, La. _ 

CUSHIONED, 3 lineS 35c. Signatures $1.50. 
Federich Mig., East Pittsburgh, Pa. 


I LINE i5c; additional line 10c. National 
Rubber Stamp, 56 West 45th. New York. 


SONGWRITERS 


WANTED. Poems, to be set to music. Sub- 
mit for consideration. Tremecription rec- 
ords made. Rhyming Pamphlet Free. Kee- 
nan’s Studio, PS, Box 2140, Bridgeport, 
nn 











SONG WRITERS—Send Poem For Immedi- 

ate oo and Free Rhyming 
Dictionary. Richard Brothers, 146 Woods 
Building, Chicago. 


SONGWRITERS: We offer complete s serv- 
ice. Melody writing, recording, radio 
broadcast, marketing. Screenland Record- 
ers, Box 1247D. Hollywood. Calif 
SONGS—Song Poems Wanted. No charge 
for melodies. Marketing service. Holly- 


wood Recording Studios, 87L25 Preuss Sta., | 


Los Angeles. 


POEMS Wanted For Musical Setting. ng. Send 
poem for immediate consideration. Five 


Star Music Masters, 646 Beacon Building, | 


Boston. “ SPO ea 
SONGWRITERS: Send poems for offer and 
Free Rhyming Dictionary. Phonograph 
records made. woneeree Studios, Box 112- 
F. K., Coney Island, N. ¥ 
SONGWRITERS Service, " Advice. 
booklet ‘‘Eye-Opener.’’ Songwriters Pro- 
pay Service, Box 62, Shamokin, Pa, 
SONGWRITERS—Special “Free deal. ~Ad- 
dress—Jackson, 9441-A Pleasant Ave., 





Chicago ae ie 


SONG Poems Wanted: “Write for free book- 
let outlining your opportunity. United 
Music Music Corporation, , Dept. 26, Salem, Ind, 


SONGWRITERS: Write for free booklet, 
hg | Sharing Plan. Allied Music Com- 
pany. 204 East Fourth, Cincinnati. Ohio, 
OA WRITERS-et the facts. Free in- 
formative booklet, plan. Write today. 
Song Service, 331- ; ‘West 46th, New Yor 


SONG Poems Wanted. Special offer. 
__beneck Music Co., Kalida, Ohio 
SONG poems wanted. Barnhart Publica- 

__tions, 1320 48th, Des Moines, 7 


GOT words for a song? I'll write music! 
David Ahlstrand, Kettle River, Minn. 


SPORTING GOODS, GUNS, sae 
TACKLE, ARCHER 


“PRACTICAL Riot Gun TOR —T2- 
page manual, written by Capt. Frank 
Baughman, firearms expert, FBI. Covers 





detailed instructional program for training | 
police, plant guards, state militia and min- 


ute memjn proper use of shotguns, for law- 
enforcement, only. First and only hand- 
book exclusively on police and military use 
of shotguns, Illustrated, pocket sized. 25c, 
coin or stamps. Full information about 
membership benefits, 
Association, 1611-H Rhode Island Ave., 
Washington, D. C 


ARCHERY Equipment: 
MidWest. Archery, 2209-East 

cago. 

USED guns, bought, 
stamp. Howe, re, Coopers Mills, 


SEND 10c for large list vsed guns. 
seth’s, Willmar, Minn. 


STAMP COLLECTING 


NOTICE—Readers answering ads offering 

Approvals receive a selection of stamps 
from which they may make purchases at 
prices indicated. Ten days are allowed for 
Payment and return of undesired stamps. 


~ Catalogue Free. 
75th, Chi- 








Otherwise approval applicants become sub- | 


ject to Section 2350, Postal Laws & Regula- 
tions, 1932, providing penalties for obtain- 
ing property by false pretense. 


16 PAN AMERICAN sets 10c. To attract ap- 

proval applicants of the better type we 
are making the following amazing offer: 
From our good neighbors in the Western 
Hemisphere 16 sets from 16 countries; 
Mexico 729-33 complete, Canadian Royal 
Visit complete, Puerto Rico 85-86, Jamaica 


George 2 values, Ecuador map, Guatemala | 


birds 3 val., Venezuela 80, British Guiana 
new waterfalls, Old Newfoundland, Bo- 
livia postal tax complete, Peru map and 
pictorials, Columbia 2 RA pictorials, Chile 
transportation pictorials 3 val. Paraguay 
commemoratives 2 val. Brazil 5 val. Cuba 
264-68. We will send all these for only 10c 
to sincere approval applicants. Kindly state 
whether you wish ‘‘on approval” United 

States, foreign or both. Approval Head- 
quarters, Globus Stamp Company, 268- 
Fourth Avenue, New York City, Dept. 217. 





Free | 


“Bie- | 


free. National Rifle | 


| 
, sold, exchanged. 1 List | 
Maine 


Fray- 


1942 PASSES In Review! Last year's 
breathtaking events reviewed in_our 132 
different suggestive Issues as: Britain's 
bombers pound Germany, vivid Nazi Pic- 
torials; Axis Volga Drive, spectacular 
Soviet; Wehrmacht seeks oil, Mint Cau- 
casian; Egypt's zero hour, colorful Coloni- 
als; Japanese retreat, distinguished Chi- 
nese; Solomon's offensive, Pacific Islands; 
War declaration, demanded Brazilian; 
Allied victorious Blitz, magnificent French 
African; Unoccupied ance, late Italian; 
Stalin’s Winter offensive, 26 timely Rus- 
sian; and even 1942's beautiful Fighting 
French Issues cataloguing $3.18—to_new 
Y port Washin 10c! Intercity Co., Dept. 
t Washington, N. Y. 
GIANT Packet 136 All Different from Afri- 
ca, South America, South Sea Islands, 
etc. Includes Nicaragua airmail, two scarce 
unused United States cataloging 20c, tri- 
angle and animal stamps; many others. 
Also includes fine collection 25 different 
British Colonies—Charkari, Jamaica, Jo- 
hore, etc. and United States $4 and $5 
high values. Total catalog price over 
$4.00! Everything for only 5c to approval 
applicants! Mystic Stamp Co., Dept. 55-A, 
Camden, New York. 
FREE! The Stamp Finder! Send today for 
big new edition, fully illustrated, ena- 
bling you instantly to identify all difficult 
stamps! Alsosfine Fd strange, fascinat- 
ing stamps from Bosnia-Herzegovina, Mo- 
naco, Patiala, Cyprus, etc., including maps, 
ships, animals and strange scenes. All free 
to approval applicants inclosing 3c postage. 
Garcelon Stamp Co., Box 918, Calais, Maine. 





INVEST ic—Writing a ‘postal means $$'s! 
Request ‘Treasure Island” Gift Offer 
giving—entirely Free—to purchasing ap- 
| ee cay of our Foreign Approvals; latest 
cott’s big 1200 Fes International Stamp 
Album of Worl Scott's 1943 Standard 
$4.00 Catalogue—choice other Albums ($7.00 
Loose-leaf International) etc. ““Treasure 
Island"’ Service, Tista,_[alieraie, 


POSITIVELY Greatest Free Offer—Latest 

Scott's International $4.00 Stamp Album 
—covering entire world, contains 36,000 
illustrated, descriptive spaces; Scott's 1943 
Standard $4.00 Catalogues ‘‘Philately’s 
Encyclo ia’’—absolutely Free to appli- 
cants for Foreign approvals becoming 
customers. Plymouth, A-3, Bell, California. 


500 UNITED States for 10c! 500 U.S.A.— 
absolutely unpicked and unsorted—just 
as received from church Missions, Many 
varieties, including commemoratives, air- 
mails, high values up to $5.00 denomina- 
tion! Price only 10c to approval applicants! 
Money back if not delighted. Stamp 
Co., Dept. 69A, Dunki rk, N 
8ic FOR Nothing! Scarce s set_ C f four Rus- 
sian commemoratives (catalog value 81c) 
plus giant illustrated bargain lists. All 
absolutely free to serious approval appli- 
cants for names and addresses of three 
stamp-collecting friends, Fittsco, Dept. 
42-B, Framingham, . Massachusetts. 


SMOKY Mountain commemorative sheet, 

largest U. S. stamp issued, and 33 U. 8S. 
including commemoratives, airmail, reve- 
nues, etc. Catalogs 75c—To approval appli- 
canmts for 5c. Curhan Stamp Company, 
Dept. C, Gloucester, Mass. 


PINE Approvals, freshly mounted. Fast, 
personal service. Tell me what countries 
you prefer and I'll send their stamps. 
Milton Skinner, 345 East Ocean, Long 
Beach, Calif. 
206 DIFFERENT stamps including Kedah, 
Haiti, Cochin, Albania, Johore, Perak, 
only 10¢ to approval applicants. Reich 
ad Co., 4647 Kenmore, Chicago, Dept. 











BRITISH Empire Collection! Burma, Cy- 

prus, Gwalior, Sarawak, Tasmania; Also 
50 other British. Only 5¢ with Pictorial, 
and Commemorative Apeceran. Lyman, 97 
Nassau, New York 


19TH CENTURY U. a . Commems., Civil 
War Revenues, Battleship $5 & $10 
Sremee, Illustrated U. S, Catalogue. Free 
o U. S. Approval Broudway. Ne LS cme 
Stanips, 198-X B N 
STAMP Dealers—Your n this column 
will produce profitable business at iow 
con. rite for proof. O. 
, 353 Fourth Ave., New Fork 


Pais Voor “choice of any 10 stamps was 
our first U. S. proval selection, Illus- 
trated list included. Cosmopolitan Stamp 


Company, 1457 Broadway, Dept. P, N. Y. C. 


FREE! Complete “United States” stamp 
catalog with 1,000 illustrations! Send 3c 

for postage, Harris & Co., 99 Transit 

Building, Boston, Mass. 

SOLOMON Islands, Seychelles, Nejd, Cay- 
mans, Manchukuo, Brunei, — Caicos. 

Everything 3c with approvals, Viking, 130 

(P) Clinton St., Brooklyn, N, Y. 











PHILATOPIC Monthly Free—Forty pages 

—profusely illustrated. Includes Stamp 
Encyclopedia. Empire Stamp Company, 
Dept. PR, Toronto, Canada. 


APPROVAL Service—l0c War Stamp brings 
100 different and details our ‘Bonus 
eS Music Box, Broad St., Pawtucket, 

% 4 
SPECIAL—Airmails—23 different, includ- 
ing Zeppelin, Triangles, Latin-America, 
etc., 4 Ce approvals. Continental Stamp 
Co.., | . C, Sandy Hook, Conn. 


U. 8. Eis STAMP No, 572 (perf. f. init.) 
10c to oquteeess for U. S. approvals. M. 
Hills, N° 8931 Metropolitan Ave., Forest 
Hil ; 
118 DIFFERENT stamps including com- 
memoratives, Charities, Airmail, sets, 
etc., 3c with approvals. Badger ‘Stamp 
Company, Dept. S, Milwaukee, Wis. 
UNITED States approvals complete cover- 
age fine quality, attractive prices. Semi- 
nole Stamps, Box 436, Grove, 
Florida. SS 
FREE Outfit!! Album, stamps, hinges, 
gauge, detector, lists, 5c to serious ap- 
proval applicants. Manchester Stamp Com- 
pany, Dept. PS, Manchester, Connecticut. 


AIRMAILS, beautiful ~ pictorials, 100 dif- 
ferent, Adult approval applicants 

only. Merritt Brundige, Cambridge, N. Y. 

1,000 MIXED Poster Stamps and Patriotic 
Labels, $1.00. Rooney, 116 Prince St., 

New York City % 

FREE—101 foreign with a approvals, 1 Thomp- 

me 27 Glenwood Place, East Orange, 


Coconut 


25 DIFFERENT, Portuguese Colonies, 3c; 
100 different, 30c, Stamphouse, 1525 West 
llth, Brooklyn, N 


FREE! 100 stamps—Airmails, U. 8. " Com- 
memoratives, etc. Approvals, F-S Co., 

Box 2154, Houston, Texas. 

BRITISH Colonials—Nice packet 75 differ- 
ent only 10c with es Crescent 

Stamps, London, Canada 


LOWEST United States stamp prices. Free 
i eens catalogue. Creevey, Berwick, 
a 





100 DIFFERENT stamps only 10c, with 
approvals, Lon’s, Box 245-S, Owatonna, 

Minnesota. 

FREE!!! Russia War set, Postage 3c. . Wil- 
liams, 601 Archerbldg., Baycity, Mich- 

igan. . ¢ Fath SAT Oe 

50 DIFFERENT Rumania 10c. Approvals. 

Bs ee Stampco, 90 Pinehurst Ave., 

Cc 


FREE! Pony Express set ; (facsimiles), Post- 
age 3c, Roberts, 401 Shearerbldg., Bay- 

city, Mich, 

FREE! Western Hen Hemisphere . Packet. Post- 

Mich. 3c, Owens, 801 Welshbidg., Baycity, 


TEN crazy- -shaped 5 stam Ps, ;, 3c with p- 
provals, O. Knopp, Box 1381, Bristol, 
Conn. PERS ee ee 
PHILIPPINES 17 different including Pic- 
torials. 10 cents with approvals, Sweddel, 
3038 Harriet, Minneapolis, Minn. 


MEXICO Census Commemorative Set, Free 
with The rovals. eee Stamps, 1717-8 
Idaho, Toledo, Ohi 
UNITED States os on approval. | Large 
variety at lowest net prices in America. 
Stamp Co., Albany, 


U. S. 25 Different Commemoratives, only 
5c. To serious U. S. approval a plicants. 
Bedrin, 1746 Andrews Ave., New York City. 


MISSION MIXTURES—foreign, 75c pound 
50c. Stamps, Box 64, Racine, 


77—MADAGASCAR, Ecuador, . Liberia, “Aus- 
tralia, Manchukuo, Greece, Etc., Luf- 
bery, Middletown, Connecticut. 
NEWFOUNDLAND—20 different. 
proval aw, Neumann & Co., 6728 
W. Finger Place, Milwaukee, Wisc. 
COMMEMORATIVE U. S. First Day Cover, 
7c. stamp approvals accompany. Pur- 
chase’s, 1226-R Woodruff, Hillside, N. J. 
FREE! Stamp Wallet, sincere approval 
our Thiese, 10526 Anzac, Los Angeles, 


. 5c to. ap- 





20 FOREIGN commemoratives, 5c. Ap- 
provals. Ryan, Pine Street, Middletown, 

Sanat vas 

50 ALL different Newfoundland stamps 
$1.00. Charles Campbell, Ford Hotel, 

ronto, to, Canada. 

55 DIFFERENT United States, 5c. Appro’ 
als, Utechts, 1143-A North Keeler, Chi. 

cago. 

FREE 50 Kwangchowan etc, Illustrated al- 
bum, 3c, Bullard, Newcastle, Me, 

















APPROVALS that satisfy. Theodore Nel- 
son, 185 Steele Rd.. Hartford, Conn 
FIVE airmail triangles, 5c. with approvals. 


> Star _5 } 0 
__ Avalon ampco pringfield-5 Mass San Antonio, Tex 


TAXIDERMY 


TAXIDERMISTS supplies, Large ‘valuable 
catalog, 10c. Nowotny’s, 1325 Broadway, 


WELDING, SOLDERING 


BUILD d.c. arcwelder without rewinding 

armature. Plans $1.00 each. 25 to 600 
amperes from Vehicle motors. Light plant 
enerators, Automobile starter-generators. 





50 CANADA 10c to serious approval cus- 
tomers. Kulokoski, Vita, Manitoba 


PENNY Approvals that satisfy. Neil Gron- 
berg. Box 544418, Philadelphia, Penn 


15,000 VARIETI 2c, each! Davison, 
Box 31B. Woll Mass 


U S. OR Foreign approvals, P. Wetter- 
quist, 1635 13th Ave., Rockford, Tl 


100 ALL different U. S. 10c. Monjar, 


ment plan, 
literature 
Palo Alto, 


Fisher 
Calif 


1750 tury, Box 151, 


TREASURE FINDERS 


MT-SCOPE Metal Locator fully guaranteed 

and unsurpassed in efficiency. Time pay- kit, 
trade-in and accessories Pree 
Research Laboratory, 


SEEK Buried Treasure 
teries explained. Circulars Free. D. Cen- 
Glen Ellyn, Ill 


elders Club. _WB-3432 M-Mart, Chicago 
MAKE your own electric welder: complete 
everything supplied, with full direc- 
tions ‘or assembly, $9.95; will make a 
$19.95 set. Marvel Electro Welder Mig. Co., 
195-S Center St.. N.Y. C 
WELD, cut, braze with gasoline e. Make 

your own torch. Complete instructions 
one U. S. dollar. Matthews Mfg. Co., Red 


Methods and mys- 





Fairmount, Cincinnati, Ohio 
1000 MIXED U. S. old and new, 25c 
Weatherby. Troy, Ohio WILL buy for cash 


: sealand Aircraft, 
PENNY avprovais that please. ». McKee, 1217 | pong Island City, © 
Scott St Covington 


U. 5S. APPROVALS—Large stock. Parks 
complete. 19c. Box 488 A, Minneapolis 


tifie 
Madison, _ Chicago 


WANTED—MISCELLANEOTS 
Idle Machinery. 


CASH for used optical, 
instruments, 


Deer, Alta, Canada. 





Airs 
25-17 43rd Ave., To safeguard and preserve the 
American way of life—buy War 


Bonds and Stamps. 
—Buy War Bonds and Stamps— 


mechanical, scien- 


Gordon's, 162-SB 





3 CUBA sets l0c with approvals 
1610 So. Third, Maywood, Ill 


Purtell, 


MERCURY (Quicksilver) $1.50 per pound, 
Western Metal Co., Bloomington, Ll. 














Get this Handy ORIMITE 


Ohms Law Calculator! 


Figures Ohms, Watts, 
Volts, Amperes— 


Quickly, Easily! | 


Solves any Ohm's 
Law Problem with 
one setting of the 
slide, Requires no 
slide rule knowledge. 
All values are direct 
Seales on two sides 
of currents, resist- 
ances, wattages and voltages commonly a in 
Radio and Electrical Work. Size 4%,” 9”. 


Send only 10c In coin to cover cost of h 


reading. 
cover the range 




















man. Learn how to send and 
receive messages in code by telegraph and 
radio. Army, Navy and Commerce needs 
thousands of men. Good pay, adventure, 
interesting work. Learn at home quickly 
through famous Candler System, Write for 
PREE BOOK. 


CANBLER sysrem co. 


Dept. 6-8 Denver, Colo., U.S. A. 





Bt 


EYEGLASSES no 1 Wy 
9.95 rail r98tt e8 Mad ne wens? 


ADVANC E SPECTACLE COMPANY 


537 South Dearborn Street 
CHICAGO Tees OFT. SP-2 | 





OHMITE MFG. CO., 4943 Flournoy St, Chicago, im 





fFiSend Yow 
THIS FINE SUIT=— 


Will You Wear ft and Show It to Friends? 
Ineeda re! iable man in yourtown to wear a fine made-to- measure. 
all-woo! DEMONSTRATING SUIT—advertise my famous Union 
cloth ing—and take orders. You can make up to $12.00 ina day 
contains over 100 quality fabrics, a)! sensational valoes, gual . 
You need no experience or money. | supply everything requir 
EE. Write today, telling about yourse!f—age, ete.. for 
Harrison, 


FR 
OUTFIT. STONEFIELD, 1300W. Dept.P-821, Chicago 





© your Country as @ Technician in vital war 
stries or armed forces. A million technically 
ned men wanted Etectro-Technicians, Avia- 
Mechanics, Aircratt and Arc Weiders, Dratts- 
Prepare now for bigger and bet 

s in war industries. Earn white 

FREE illustrated book on 

rt Wartime Courses. Mention course desired 


LWAUKEE SCHOOL OF ENGINEERING 
243 N. Broadway & E. State, Milwaukee, Wis. 





Tan SKINS, Make 2 

Be a Taxidermist. Double your huntin 

you at ot Home. Mount Birds, Anime 
gon eS Paley. bunting trophies; decors 


Mo aod K 
etime 00 ofits 733 
FREE BOOK p= 
by 


Too ten 
Kod Prete © On; ~~ This Gis st sate ‘a nae, 
ERN SCHOOL OF TAXIDERMY: Dept. 3392, Omaha, Nebr. 


nm. Weteach 


mention Porputar Scrence MontHaty 








when writing to advertisers. 





DECORATIVE METAL WORK 


A new manual for the amateur. Tells in easy to under- 
stand language how to make useful metal articles in 
your home workshop. You'll be surprised how easy 
and interesting metal work really is. Fully illustrated 
with diagrams and step-by-step instructions. Sturdy 
cloth binding. 253 pages. Send only $2.00 and your 
»y will be sent postpaid. Popular Science Monthly 
—Bept. 13, 353-4th Ave., New York, N. Y. 
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Asthma some 
Loosened First Day 


For Thousands of Sufferers 


Choking, gasping, wheezing spasms of Bronchial Asth- 
ma ruin sleep and energy. Ingredients in the prescription 
Mendaco quickly circulate through the blood and com- 
monly help loosen the thick strangling mucus the first day, 
thus aiding nature in palliating the terrible recurring 
choking spasms, and in promoting freer breathing and 
restful sleep. Mendaco is not a smoke, dope, or injection 
Just pleasant, tasteless palliating tablets that have helped 
thousands of sufferers. Iron clad guarantee—money back 
unless completely satisfactory. your druggist for 
Mendaco today. Only 60c. 


Ask 
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“MY JOB’S IMPORTANT! IS YOURS? 
eRIRCRAFT INSTRUMENT 
“¥ MEN NEEDED AT ONCE!” 


PREPARE in AVIATION’S 
WOST VITIL BRANCH 


x AIRCRAFT 
INSTRUMENTS 


HOME STUDY—LEARN BY DOING! 


Practica on actual instruments furnished 
by the sche qualities you for well-paying positions with 


and instrument service and repair stations 


complete training 


moanutacturcr schemes 


Send tor CATALOG today 


EASTERN AIRCRAFT INSTRUMENT SCHOOL 


est in the Last 


JERSEY CITY, Wi. J. 


1438 SR) 


LEARN 





116 REWARK AVENUE 
MONEY- 


manna CARTOONING ¢= 


a tha it b i beled a ane of **Terr: ry 
ade ey 
it “Sexine,"* Secret ent 
ic- 
your abilitv.) and full details, (State age). 


TWE Lanpow Scnoot, 4322 ations! Budding, C 


NAVIGATION 


Study at Home. Easy ‘‘How To Do It’? Data. Problem 
Homework, school corrected. Pay as you learn. No ‘‘Math’’ 
required. Navigators urgently needed for Air and Surface 
by Navy, Coast Guard, Army, Merchant Marine, now and 
for post war. Complete, Refresher, Specially Arranged and 
Teacher Courses. Resident Courses. Textbooks included, 
which are Navy Publications. Navy methods used. Certifi- 
cates to those passing finalexam. Start NOW. WriteTO-Day. 
COAST SCHOOL OF NAVIGATION 
305 Bond Street Asbury Park, N. 4. 


3 in | RADIO TUNER 
Only $1.00 Postpaid 


1. Aerial 
Eliminator 

2. Antenna Tuner 

3. Wave Trap 


Eliminates hums. clicks, static caused by electrical appliances, rain, 
wind, etc. Replaces olc off ec » outside aerials. Move your radio 
anywher T e reception of weak stations. sepa- 
ves you ~ “ volume and distance. 
, works on battery radios. 
5 DAY “FREE "TRIAL. SEND NO MONEY. 
00 plus fe cents postage or we will — 

llar bill. Vogue Eliminator Co., 7759 S$. Haist 
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To safeguard and preserve the American way of life 


—buy Defense Savings Bonds and Stamps. 
—Buy Defenve Bonds end Stamps— 


TRAIN NOW ror RADIO 
.but read this before you buy! 


You cen pay all sorts of prices for radio training. You can 
read all sorts of advertising claims. But why guess? Get your 
training from this one book that has given more people their 
basic ay training than any other ever published—the one 
book more widely used fer home = ay and by Army, Navy 
and civilian schools and colleges tha any other 


THE MOST TRAINING FOR YOUR MONEY 


« «+ aS proved by ny comparioen ! 


thirardi o temo ous RADIO 
PHY Sion ents is 36 courses 
in one— written so clearly you 
can’t fail to understand them 


Sold at a fraction of verything from 


the price you might _* le 

expect to pay! . eves 

972 pages. = oo 
ONLY 


Television, « 

better illustrated 

plete easier 

complete pages, 508 il luster ations 

self-testing jew questions 
Send fer it “ON TRIAL! Com- 

a , other radio 

ou 


MONEY-BACK 
GUARANTEE 





susan an 
os) traine’ Le f 


5-DAY FREE TRIAL — You Can’t Lose 


RADIO AND bb agg eng — tne Cco., Dept. PS-23 
45 Astor Place, New Y 
Send me your nanee ‘om SICS COURSE $5 enclosed 


0 Send C.0.D. in we if | am not fully satisfied, | may 
return the book in 5 days and receive my money back. 


Name 
Address 
City. 


don’t WORRY 


Why put up with years of 
needless discomfort and 
worry? Try a Brooks Auto- 
matic Air Cushion. This 
marvelous appliance per- 
mits the opening to close, 
yet holds reducible rupture 
securel y, comfortably—day 
and night. Thousands report amazing results. 
Light, neat-fitting. No hard pads or stiff springs 
to chafe or gouge. Made for men, women and 
children. Durable, cheap, Sent on trial to prove it. 
Never sold in stores. Beware of imitations. Write for 
Free Book on Rupture, no-risk trial order plan, and 
proof of results. All correspondence confidential. 


BROOKS COMPANY, 160-B- State St., Marshall, Mich, 





1943 GOVERNMENT JOBS | 


TRAVEL FOR “UNCLE SAM” 


Many Other Government Jobs 
Mail Carriers—Office Clerks— 
Post Office Clerks—Stenographers, Etc. 


FEBRUARY, 1943 


Please mention Porutar Scrence MontHLY 


START 


$1260 to $2100 Year 


(105.00 TO $175.00 MONTH) 
Maii Coupon Before You Lose It 


2 eo = ee a ee a ee ae 
x FRANKLIN INSTITUTE, Dept. W-248 
Rochester, N. Y 


a Sirs: Rush to me without charge—copy of 
32-page book, *“‘How to Get a U. 8. Govern- 
ment Job,’” with list of positions and full 

a particulars telling how to qualify. 


Name 


a Address 


when writing to advertisers 





Some good news about Tin 
we think you should know 


T'S NO SECRET that the Japs are 
I camped on 80° % of the world’s 
tin supply and that America is 
facing a critical tin shortage. 

You have been asked to salvage 
every single tin can you use—to 
pave every possible ounce of this 
vital war material. But, today, 
there is good news about the tin you 
salvage 
know that news. 


and we believe you should 


This is it: A new electrical pro- 
cess makes the tin used in tin 
tans go 3 times farther now than it did before. 

Tin plate was formerly made by dipping thin 
steel sheets in molten tin. It produced a satisfac- 
tory coating, but used more tin than was really 
Hecessary. 

American engineers devised a new method— 
electroplating the steel with pure tin—and the 
result was a coating that required only one third 
as much tin. 

But the new tin plate had disadvantages. It 
Was porous and did not provide complete protec- 
tion against the acids in certain kinds of food. 


Then Westinghouse stepped in. 


Our research men and engineers, in co-opera- 
tion with engineers of the steel industry, found a 
way of using radio waves to heat the dull, imper- 





fect surface so that the tin fused almost instantly 
into a smooth, protective coating. 

And the process is fast. A single machine can 
turn out enough tin plate in 18 minutes to cover 
an area the size of a football field! 

This new device is a typical example of elec- 
tronics at work—a result of Westinghouse elec- 
trical research and “know-how.” Already it is 
being installed in mills that turn out tin plate 
for a third of all the nation’s food cans. 

Naturally, this does not mean that there is less 
need for you to salvage your old tin cans. On the 
contrary—more than ever, tin is needed to protect 
the food supplied to our fighting men all over 
the world. 

Westinghouse Electric and Manufacturing 
Company, Pittsburgh, Pa. 


Westinghouse @ 


PLANTS IN 25 CITIES—OFFICES EVERYWHERE 


"lease mention Porvutar Sctence Montuty when writing to advertisers. 
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Nexve 
\ Center 
of the Fighting Forces 


WASHINGTON’‘S COLOSSAL PENTAGON BUILDING 


By ALDEN P. ARMAGNAC 


OU stop at a reception desk and ask to 

see the Army officer with whom you 
have an appointment. Casually the operator 
calls Extension 73,759. 

“His office is 2E250,” she tells you. “Please 
wait for an escort.” 

You are glad to have a guide. You are in 
the largest building in the world, the Army’s 
newly completed Pentagon Building at Ar- 
lington, Va. Nerve center of our fighting 
forces all over the world, it now houses War 
Department personnel formerly . scattered 
throughout Washington, D.C., in 17 dif- 
ferent buildings. The result of this centrali- 
zation, which effects a tremendous gain in 
efficiency in the department's job of direct- 
ing a global war, is a city of 40,000 workers 
under a single roof. 

Your approach gave you a view of a low- 
lying building, faced with buff limestone and 
roofed with dark-green slate—remarkable 
only for its great length. Actually you saw 
only one or two of its five concentric di- 
visions that ring a central court like a medi- 
eval fortress, The structure camouflages its 
sheer immensity. Once inside, you experi- 
ence something of the sensation of a tourist 
viewing Niagara Falls for the first time. 
You walk more than a city block, part of 
another—and even then you find that you 


have only reached the six-acre central court. 

Torrents of humanity swirl through its 
corridors—Army officers and men, civilian 
specialists, stenographers, cafeteria wait- 
resses, switchboard operators, messengers. 
At once you are impressed by the absence of 
confusion. Everyone seems to know exactly 
where he is going, how to get there—and 
keeps moving. A maze of passageways that 
first bewildered you turns out, on further 
acquaintance, to be a masterpiece of scien- 
tific design. 

Planning this architect's dream called for 
the aid of geometry. In theory a perfect 
circle would be ideal for access to all offices. 
More practical structurally, a ring of 
straight sections would approach a circle 
closely enough. Thus evolved, upon the 
drafting board, the five-sided or pentagon 
shape from which the giant building takes 
its name. Working day and night, 15,000 
men have transformed the dream into re- 
ality in the record-shattering time of 15 
months. 

From a main corridor bordering the inner 
court, numbered corridors extend radially to 
the outer rings. They intersect concentric, 
lettered passageways in each ring, forming 
a spider-web pattern. The main, inner cor- 
ridor becomes a short cut between distant 
parts of the building. Though the structure 
measures nearly a mile in (CONTINUED) 


Here in this five-sided building, across the Potomac from ~ city of Washington, is the nerve center 
of our fighting forces—the offices of the War Department. M vg dd mile in circumference, 
the building still provides easy access from one office to wneties, : 























Highways run right into the big 
Pentagon Building with provision 
for arrival or departure by bus 
of 30,000 persons an hour. The 
cafeterias can serve 6,000 meals 
at a time with military efficiency. 
Ramps ore used for the most part 
instead of elevators to save time 
in going from floor to floor in 
this modern city within a building 


Drawings by B. G. SEIELSTAD 
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ROUTE BETWEEN 
DISTANT OFFICES 
ALONG OUTER 
PASSAGEWAY 


This pentagon design was chosen to save steps in 
going about the huge building. Passageways are 
scientifically laid out so that maximum walking 
distance on any of the five floors is 1,800 feet 


perimeter, the maximum walking distance 
between two offices on the same floor is 
1,800 feet, and this is an exceptional figure. 

The mystifying symbol “2E250” supplies 
exact directions for getting to the office it 
lesignates. Translated, it becomes, “Second 
floor, Ring E, Corridor 2,” and the remain- 
ing numbers indicate the door 

Because the $49,000,000 Pentagon Build- 
ing is a low one, it has been possible to dis- 
pense almost entirely with passenger eleva- 
tors, yielding the dual advantage of saving 
space and of avoiding delays and congestion. 
For vertical travel, occupants use ramps 
ind escalators. 


| 
ee 
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Compared with the height of the big Empire State 
Building or the length of the liner Queen Mary, 
the immensity of the area covered is easily seen. 
The total floor space is 4,000,000 square feet 





Of the building’s occupants, the most 
prominent include Henry L. Stimson, Secre- 
tary of War, and Gen. George C. Marshall, 
Chief of Staff of the United States Army 
Allocation of offices in the various parts of 
the building was carefully planned to facili- 
tate co-operation between officials and de- 
partments in related fields. Each floor has 
walls and pillars of a distinguishing color. 
Brown identifies the first floor; green, the 
second or main floor; red, the third floor; 
gray, the fourth floor; and blue, the fifth 
floor. 

Offices range in size from small rooms to 
working spaces as large as 50 by 400 feet. 


Providing telephone service for the new $35,000,000 War Department building in Arlington, Va., was a 
gigantic undertaking in itself. Here one of two barges employed starts paying off six of the twelve 
cables to Washington across the Potomac. The lines lay in 2,000-foot trenches dredged in the river bed 








Total floor space reaches the staggering 
figure of 4,000,000 square feet, considerably 
more than that of the previous biggest build- 
ing—-Chicago’s famed Merchandise Mart. 
Year-round air conditioning assures comfort. 

Nearly 300 operators, at the world’s larg- 
est private branch switchboard, daily put 
through a total of about 200,000 outgoing 
and incoming calls. Interoffice calls, num- 
bering more than 100,000 a day, are handled 
automatically. Construction of a switch- 
board of unprecedented size required special 
research by engineers of the Bell Telephone 
Laboratories, the Western Electric Com- 
pany, and the local telephone company, to 
solve its intricate technical problems. Tele- 
phone cables within the Pentagon Building 
contain nearly 150,000,000 feet of wire. 

Twelve submarine cables, each 2,000 feet 
long, cross the Potomac River to connect 
with a smaller, completely automatic “satel- 
lite switchboard” in Washington. This serves 
Army offices remaining there. The cables 
also link the Pentagon Building with the 
nation’s telephone system. From Arlington, 
special barges slowly traveled across the 
river unreeling the cables into trenches pre- 
viously dredged on the bottom. A diver fol- 
lowed in the wake of the barges and guided 
the cables into their beds. 

Within the building, dispatches and written 
memoranda travel by messenger, or are shot 
through a pneumatic tube system in con- 
veyors that accommodate flat documents 
up to 10 by 14 inches in size. 

Enormous cafeterias, staffed by well- 
trained help, feed as many as 6,000 persons 
at a time with military efficiency. Dupli- 
cate counters at opposite sides double the 
number of patrons that may be served at 


Below, splicing incoming underground cables to interior 
cables in a communications link that handles 200,000 
incoming and outgoing calls a day. Telephone cables 
in the Pentagon Building contain nearly 150,000,000 
feet of wire connecting to 9,990 pairs of outside wires 
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once. Looking around the mass of occupied 
tables, you miss something—the deafening 
babel of a crowd of people in animated con- 
versation. A sound-absorbing acoustical 
ceiling takes care of that. 

Transporting a city’s population to and 
from a single building each day presents a 
major problem that has been solved on a 
correspondingly grand scale. A three-lane 
bus and taxi terminal, with facilities rival- 
ing those of a great railroad station, extends 
beneath a concourse 680 feet long and 150 
feet wide. As many as 28 busses may be 
loaded simultaneously in each of the two 
bus lanes, and 300,000 persons may arrive 
or depart in an hour. Fares are placed in 
turnstiles, and busses are announced and 
dispatched by an electrical control system. 
For those who drive to work, two enormous 
paved areas, north and south of the building, 
provide parking space for 8,000 cars. Within 
60 minutes, the spaces can be filled or 
emptied. Staggered hours are expected to 
expedite traffic. 

New highway projects, including four 
clover leaves and connections with through 
routes, afford speedy travel to any point of 
the compass, including near-by Washington. 
Thus the war center has been removed from 
the congestion of the capital, but has been 
kept within quick access. 

By choosing a framework of reinforced 
concrete, architects and engineers have 
saved thousands of tons of steel for war 
needs. They have built a permanent build- 
ing, they point out, for little more than 
the cost of a temporary one. Fifty or per- 
haps 100 years from now, the Pentagon 
Building is expected to be still playing its 
part in guarding the nation. 


Switch units like these are key mechanisms 
for controlling the world's largest private 
branch switchboard installed in the Army's 
new central building. Nearly 300 operators 
are employed in expediting the connections 








Here is a knife that does everything to a fish but catch it and cook it. Closed, it looks like any 
pocketknife; opened, it has two blades joined end to end—and it scales, cleans, and weighs the fish 


Knife Puts Fish 


J - on 


Ce 
» * 


Slotted blades is beam, 
belt clasp is fulcrum, 
and handle is weight 
when the knife is used 
as scales. Its sharp, 
hooked blade cuts clean 


on Seales 


ISH can be weighed as well as cleaned and scaled 
f with a new all-around fish knife invented by J. M. 
Robinson, of New York City. This knife, which he calls 
a Fishweigh knife, looks like an ordinary pocketknife 
when it is closed; but opened, it discloses two blades 
hinged end to end—one for cleaning fish, the other for 
scaling them. 

These two blades, which lock together in a straight 
line when open, are notched in quarter-pound divisions 
to serve as a scale beam when a catch is weighed. The 
fish is suspended from a sharp ripping hook at the end 
of the outer blade, and the ring-belt clasp—removed 
from the butt of the handle—is used as a fulcrum. The 
handle itself serves as a balance weight at the other end, 
and can correct the weight to the nearest ounce by 
being shifted to one of four different angles. 

The knife is capable of weighing fish up to as high 
as six pounds. For heavier fish, thin metal strips can 
be attached to the handle which will increase the knife’s 
range up to ten pounds. 





Exploding 
COCKPIT 


SHOOTS PILOT FROM 
STRICKEN AIRPLANE 


RAPPED in the cockpit of his burning or 

falling plane, a pilot of the new German 
Focke-Wulf 190 fighter can instantly blow 
off the transparent cover and throw himself 
clear of the doomed ship. The “exploding” 
cockpit feature, found to be part of the 
equipment of a plane recently forced down 
on British soil, is operated by a handle 
mounted on the instrument panel. When 
this is pulled, it fires an explosive cartridge 
which, in turn, shatters a lock bar that holds 
the cockpit cover in place. Snatched by the 
slip stream from the propeller, the cover 
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flies off. If possible, the pilot turns the 
plane over on its back at the same time that 
he jettisons the cockpit cover; this enables 
him to fall quickly and easily into space. 

Another innovation in the rescue gear is 
that the pilot’s parachute pack is carried on 
his back while his collapsible dinghy is 
folded into a cushion on which he sits. If he 
is forced down into the sea, the pilot can, 
by turning the screw of a compressed-air 
cylinder, inflate the dinghy in a matter of a 
few seconds, his flotation jacket keeping 
him afloat in the meanwhile. 








Laying a |6-inch pipe line 
through which natural gas 
will flow to war-industry 
plants in the Los Angeles 
area from subterranean 
storage places. Drawn from 
oil fields in surrounding 
country, the gas will be 
forced down five oil wells 
by compressors like those 
seen at the right, forming 
a reservoir from which as 
much as 30,000,000 cubic 


feet a day may be drawn 


PUMPED BACK INTO THE GROUND 
THROUGH OLD OJL WELLS, FUEL 
WILL SUPPLY WAR INDUSTRIES 


periods of extreme cold and heavy loads, 

California authorities are storing more 
than a mile underground three billion cubic 
feet of natural gas—enough to keep a mil- 
lion homes warm for a month. Collected 
from a score of fields along a 200-mile front 
in Southern California, the gas will be com- 
pressed and forced down five oil wells in a 
240-acre area of the Playa del Rey field, near 
Venice. When needed, it will be extracted 
and supplied to war-plant users in the Los 
Angeles area. 

Eight 200-hp. compressors will take over 
the job of injecting the gas, under pressures 
as high as 850 pounds per square inch. A 
16-inch pipe line will carry the gas from 
other fields, including the famous Kettleman 
Hills and the Ventura field, most of it com- 
ing from the latter area. One billion feet of 
gas will be held in the Playa del Rey field as 
a base, with two billion serving as a float- 
ing supply to be withdrawn when needed. 

During its lifetime Playa del Rey has 
yielded 10,000,000 barrels of oil and five 


Te KEEP war industries fueled during 





OWL 


billion cubic feet of gas. Now 
gas pressure has dropped to 50 
pounds per square inch at the 
wells. Because the producing 
zone of conglomerate oil sand 
“pinches off’’ at the sides, there- 
by preventing gas leakage, ge- 
ologists think gas can be stored 
in this natural reservoir indefi- 
nitely. 

It is anticipated by Professor 
John Dodge, University of South- 
ern California geologist and 
consultant to the California Rail- 
road Commission, charged with 
developing the project, that sel- 
dom will more than 30,000,000 
feet be withdrawn in a single day. 
During periods of peak demands, 
the Los Angeles area consumes 
500,000,000 feet daily. 

Tests made in other fields 
show that no physical or chem- 
ical changes take place in the 
injected gas, and that it emerges 
with the same heat value as 
when originally taken from its 
home field. 

Plans are also being made to 
purmp surplus gasoline back into 
California oil fields. As with gas, 
gasoline will be stored in se- 
lected fields where it will not 
wander away. The characteris- 
tics of the oil are such that gas- 
oline will not be ruined. Studies 
made by California oil com- 
panies show that in some in- 
stances, gasoline injected into a 
field precipitates solid asphalt 
from the oil, thus setting up bar- 
riers which make future produc- 
tion impossible. Gasoline re- 
stored to the earth will be forced 
into structures containing light 
oil, and sand through which it 
can flow easily. 


Formations in which natural gas is 
to be stored are selected according 
to size and location, by means of 
electrical logs and from core rec- 
ords of various wells. All must be 


closed structures to keep the gas 
from seeping away. Gasoline also 
may be stored underground this way 
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By ALFRED H. SINKS 


IKE you and me and 130,000,000 others, 
the American chemist is in this war 
to win. But unlike most of us, he’s fight- 
ing it on a thousand fronts at once. He 
sees that Marines pushing forward in the 
South Pacific have more punch in their 
ammunition, that our planes have the extra 
snap and drive of high-octane gasoline, 
that there is TNT in those 8,000-pound 
bombs that drop on German war plants. At 
the same time it’s his job to see that Tom 
Jones, defense worker, doesn’t get sick 
from exposure because he can’t get a wool 
overcoat, a rubberized raincoat, or medi- 
cines. And that Mrs. Jones’ table has va- 
riety even though tin is needed for war 
industry and can't be spared for cans. 

This war is being fought by billions of 
people using hundreds of thousands of 
things. It’s being fought with everything 
from high explosives and heavy metals to 
that tiny bit of plastic that goes into the 
tips of your shoelaces in order to save 
that much more metal for ships and tanks. 
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ON BATTLE LINES OF 


TEST-TUBE SOLDIERS 


Thousands of those things are born in 
the test tube or under the microscope. The 
chemist has been drafted for the duration. 
His job is as vast as global war: new, bet- 
ter, quicker ways of making the old things 
... new things to take the place of the old 
where shortages threaten war production 
or civilian comfort. 

For chemistry at war doesn’t mean just 
poison gases like chlorine, phosgene, or 
lewisite. It doesn’t mean “secret weapons.” 
It means new landing fields for fighting 
planes created overnight. Chemistry does 
that. Barrels of dilute sodium silicate 
poured over raw meadowland toughens the 
ground and saves weeks of digging, of haul- 
ing crushed stone for a foundation. Then 
a layer of new, quick-setting, tougher as- 
phalt, and your war birds can hit the tar- 
mac at 150 miles an hour with no fear 
of a crack-up. 

It means tanks, trucks, and jeeps rolling 
forward under cover of a smoke screen 
made with chlorsulphonic acid. And the 
chemist had to find something to take the 
place of the chlorine that whitened your 
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LAND, SEA, AND SKY, AS WELL AS IN FACTORY AND HOME, 
FURNISH THE MATERIALS OF VICTORY AND A BETTER LIFE 


ight on 1000 Fronts ! 


linen or bleached the pulp for your morning 
newspaper, to scrape together all the chlor- 
ine needed at the front. 

The foot soldier behind those tanks owes 
a big debt to the chemist. The lining of his 
combat helmet is not metal. The stock of 
his Tommy gun is not wood. Both are 
phenol formaldehyde plastics compounded 
out of the same chemicals. 

He may smash through enemy lines. The 
advance may carry him two or three days’ 
march ahead of his field kitchens. But in 
his pack your doughboy carries several ob- 
long packets of Ration K. Each contains 
the equivalent of three full meals—a day’s 
rations, in a container the size of a sample 
box of breakfast food! 

Special goggles protect his eyes against 
the glare of desert sands or arctic snows. 
And if the lenses should become scratched 
or dented, he merely throws them away and 
slips in another pair. Molded out of a light- 
polarizing, nonshatterable vinyl polymer, 
they are produced in a fraction of the time 
and at a fraction of the cost of grinding 
glass lenses. Best of all, eyeglasses are no 
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longer a danger to the soldier in battle. 
Chemistry found the answer to that prob- 
lem and to many others—like the danger 
of death from fire in a plane set ablaze by 


enemy incendiary bullets. Today your 
fighter pilot’s flying suit may char, but it 
will not burn. It has been made flameproof 
with tricesyl phosphate or with ammonium 
sulphamate. 

In field and base hospital, chemistry plays 
a major part. Army medical men are be- 
ginning now to talk about our “victory” at 
Pearl Harbor—the victory of sulfanilamide 
and sulfathiazole, made in the U.S.A. But 
the chemist has already passed beyond the 
miracle of the sulfa drugs. Synthetic urea, 
long usec in making plastics, fertilizers, and 
beverage alcohol, is expected to save thou- 
sands of lives through a new technique for 
the treatment of wounds. 

Malaria is an enemy more deadly than the 
combined Axis armies. Each year it kills 
more victims than died on both sides in the 
last World War. Without quinine, or some 
other weapon against malaria, our soldiers 
could not hold out for a month in the South 
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Pacific, Africa, or India. Our major sources 
of quinine are in Japanese hands today. 
Yet, less than a year after Pearl Harbor, 
three new American-made drugs, plasmo- 
quin, atebrin, and totaquine, are competing 
for the honor of filling quinine’s shoes. The 
first two are synthetic quinines. The third 
is made, like quinine, from cinchona bark. 
South America cannot supply us with 
enough cinchona bark to give us the quinine 
we need. But it can ship us enough to make 
a little quinine, plus plenty of totaquine. 
That’s good news not only for our fighting 
men in tropical countries, but for something 
like 1,000,000 civilians in the United States 
who have malaria today. 

These jobs sound important enough, and 
thousands of them add up to big figures on 
the score card of total war. But there are 
far bigger jobs. 

Let’s look at the new heavy artillery of 
American chemistry at war. These big guns 
are the latest fractional distillation towers 


In the U. S. Army's Field Ration K, chemistry has 
pocked three square meals into as many compact 
units weighing a total of less than two pounds. 
Here Maj. W. E. Harper of the Army's Subsistence 
Research Laboratory compares the bulk of the din- 
ner unit with that of a comparable ordinary meal 


60 


and cracking plants for breaking down 
crude oil into many vital war materials. 
More impressive than the biggest blast fur- 
naces of the steel age, the huge batteries of 
sleek, cylindrical columns are like cannon 
aimed to shoot half way round the world— 
which is just what they are doing. 

Within two years, they will be turning 
out enough butadiene to give us more than 
1,000,000 tons of synthetic rubber. From 
those towers, instead of the plantations of 
Malaya, will come the tires for our trucks, 
tanks, planes, pontons, self-sealing gaso- 
line tanks, and" gas masks—as well as for 
our own aging cars. 

From those same heavy batteries will pour 
motor fuel—100-octane and far higher if 
our engineers can design motors to make 
full use of such gasoline—-light oil; benzene; 
acetylene for plastics, rubber, and synthetic 
textiles; and toluene. 

Suppose a chemist had walked into the 
G.H.Q. of the Allied High Command in 1917 

and said: “Gentlemen, give me 
plenty of petroleum—just plain crude 
oil—and money to build plants, and 
I'll guarantee you as much TNT as 
you can use!”” What would have hap- 
pened? The august generals would 


have shipped him off to an asylum. 
Trinitrotoluene — innocent-looking 
pale, yellow crystals made up of car- 


bon, hydrogen, oxygen, and nitrogen 
—is the demon destroyer of modern 
war. TNT is made from toluene and 
nitric acid. Step it up with more 
nitrogen in the form of ammonium 
nitrate and you have amatol, another 
deadly explosive. 

In World War I the Allies had to 
depend for nitrogen compounds on 
natural nitrates, chiefly Chile salt- 
peter. These had to be mined, lugged 


BREAKFAST consists of meat, two kinds 
of crackers, soluble coffee, sugar, malted 
milk and dextrose tablets, and chewing gum 
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hundreds of miles to the seacoast, loaded 
onto ships. Those ships—-thousands of them 

threaded their way painfully across the 
world’s oceans at six or eight knots. Then, 
unless they were sent to the bottom by Ger- 
man subs the nitrates were unloaded, 
shipped again, refined, treated with sul- 
phuric acid, and finally made into nitric 
acid for explosives. 

Toluene, the other partner in the combi- 
nation, has a romantic history. Discovered 
by a French chemist just 100 years ago in 
the balsam of the tolu, a tree that grows in 
South America, it was later obtained from 
the balsam of an Asiatic palm, called ‘“Drag- 
on’'s Blood.” Its chief use then was to give 
a pleasant taste to cough sirups. But before 
it found its way into the manufacture of 
high explosives, toluene was being recovered 
from coal tar. 

At that particular job, the Allies were 
hopelessly outclassed. The chemists of Ger- 
many were years ahead in breaking down 
that black, sticky mass called coal tar, a 
by-product of the coke ovens that furnished 
fuel to her enormous steel industry. From 
it, the Germans had built up a long list of 
synthetic dyes and drugs, and they were 
ready to turn their skill to more deadly 
work. 

But the American dye industry was in its 
infancy 25 years ago. It could turn cut no 
more than a fraction of the toluene needed 
by the Allies. 

Yet since Pearl Harbor the rash promise 
of “all the TNT you can use” has been made 
by American chemists. And it will be kept. 
For American petroleum chemists have 
learned to make toluene from crude oil far 
faster than it can be synthesized from coal 
tar. When our plants are finished, toluene 
will pour out in quantities to match our new 
production of nitrogen, which will literally 


DINNER (noon meal) includes meat, crackers, a 
tube of concentrated bouillon, dextrose tablets, 
and again a stick of chewing gum to top it off 
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be snatched out of the air through the high- 
pressure synthesis of ammonia! 
High-octane gasoline is really the grand- 
father of the TNT bombs that drop on Ger- 
many today—a grandfather only five years 
old! It was while seeking means of making 
more high-octane fuel that petroleum 
chemists discovered they could break crude 
oil down and reshape it into a host of other 
things. In working for more and better 
high-octane, they learned to make hydro- 
carbon, ethyl and methyl alcohol, and other 
carbon-hydrogen-oxygen compounds that 
are the bricks and stones from which are 
built lacquers, paints, varnishes, and sol- 
vents; rayons and plastics; dyestuffs, tex- 
tile and leather oils; synthetic rubber; medi- 
cines, chloroform, poisons, toiletries, tear 
gas, poison gas, vitamins, soapless soaps, a 
spray to ripen green fruit after it has been 
picked—and toluene! They discovered that 
it is possible to make from crude oil many 
things that can be obtained from coal tar. 
Not only in big things are our battles 
being fought and won in American labora- 
tories. Some of the lesser skirmishes are 
nearly as important and just as interesting. 
Early in the defense program the Army’s 
ordnance men realized that a shortage of 
brass would hold up the manufacture of 
cartridge cases. Unlimited TNT would win 
rio wars unless we had the cartridges. To 
make the cases out of thin-gauge steel was 
easy. Copper plating would take care of 
the outside. But the inside must withstand 
nitrocellulose, nitroglycerin, acetic acid, am- 
monium hydroxide, ethyl alcohol, and ethyl 
ether. If it is coated, the coating must re- 
sist extremes of heat and cold. It is worth- 
less if it scratches or chips off when the 
shell is loaded. The chemists of Frankford 
Arsenal found the answer in a straight, 
water-clear, phenol formaldehyde baked-on 


SUPPER is crackers, meat, a "Ration D" chocolate bar, 
sugar, powdered lemon juice, and chewing gum. Both the 
"D bar" and the lemon juice are fortified with vitamins 
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finish. Yes, you skeet shooters and rifle 
fans, the day of dependence on expensive 
brass for cartridges is past. 

Armies that have to fight in all kinds of 
climates use staggering quantities of wool. 
It would take nearly the entire wool clip of 
the United States for two years to outfit 
every soldier in our Army, not counting 
civilians or the troops of our allies! Yet 
the spoilage of woolen goods is tremendous, 
as every housewife knows. One female 
moth and her descendants can, in a single 
year, destroy as much wool as 13 sheep can 
produce! Soap alkalis ruin wool, while cer- 
tain enzymes decompose it and some bac- 
teria seem to thrive on it. 


N ITS molecular structure, wool differs 

from all other fibers. Long chains of mole- 
cules are joined together by other, weaker 
chains, sprouting in all three dimensions. 
It is these weak cross links which are bro- 
ken down by the moth’s digestive juices or 
the soap alkalis, so that the tougher chain 
fibers fall apart. 

Chemists of the Bureau of Standards 
have an answer to the problem. They do 
the moth’s work for her. They dissolve the 
weak disulphide or cystine bonds of the 
wool with soluble organic sulphur com- 
pounds known as mercaptans. Then they 
replace the severed bonds with a chemically 
stable material through the use of a re- 
agent like methyl or ethyl dibromide. The 
chemical reagent builds new cross links that 
are proof against moths, alkalis, or bacteria. 
And so you have wool that is mothproof and 
can safely be washed with ordinary soap! 
Jot this down in your notebook for V-day. 
The woolen suit you buy after the war may 
be a trifle more expensive, but it will outlast 
the old one four to one. And no expensive 
dry cleaning. It'll go right to the laundry 
with your socks. 

If you stand on the sidelines, it looks as 
though American chemists sprang suddenly 
to life on December 7, and have been fran- 
tically pulling rabbits out of hats with both 
hands ever since. It is true that they have 
crammed into a few months progress that 
would normally have taken years. But look- 
ing at that, and that alone, does not give a 
fair picture. 

When guns stopped talking in 1919, our 
chemists began their conquests where our 
soldiers had left theirs. They took from 
Germany her leadership in the synthetic- 
dye industry. They gave us improvements 
in stainless steel and a host of other im- 
provements in heavy and light metals. Re- 
search on silicates let the sunlight into our 
skyscrapers through walls of glass brick; 
developments in refrigerants and insulators 
gave us air conditioning and quick-freeze 
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food storage, and freed us from lifelong 
servitude to the whims of climate. 

We got a whole world of new plastics 
out of coal, air, and water; synthetic rub- 
ber; aluminum in our planes, automobiles, 
railway cars and kitchen stoves; practically 
indestructible finish on our cars; high-oc- 
tane gasoline, neon lighting, nylon stock- 
ings, rayon underwear, vitamins. that 
streamlined our eating, and sulfa drugs 
that revolutionized medicine. 

Our chemists were producing for peace, 
not war. But they were training men, per- 
fecting techniques, building a vast machine 
that needed only a signal to slip into high 
gear for war production if necessary. The 
petroleum industry alone had built up an 
army of 6,000 research workers. 

That's why, by the end of next year, we'll 
be producing seven times as much alumi- 
num as we made in 1939—enough to build, 
in one year, three times the number of 
passenger cars on all American railroads. 
That's why, with new plants designed to 
produce magnesium from sea water, we can 
afford to put half a ton of that light metal 
into every fighting plane we build. That's 
why attack gliders and training planes of 
wood are rolling off the production lines 
right now. With years of experience with 
synthetic resins, chemists were able to pro- 
duce phenol formaldehyde binders and fin- 
ishes to cement layers of wood veneer into 
a material tougher in proportion to its 
weight than anything engineers had ever 
worked with. 


OT alone has the chemist pulled the 

throttle wide open in his own industry. 
He has stepped into nearly every other in- 
dustry with aids to faster and more efficient 
production. The dry-cleaning fluids that 
used to clean your best suit are going to 
war plants now instead. They’re used to 
clean metal surfaces—speeding up plating, 
lacquering, and painting of those surfaces. 
With new solvents and a continuous-belt 
device, chemical engineers have reduced the 
time needed to bleach cloth for uniforms 
from 12 hours to two. And now comes the 
explosive rivet-——one of the most fascinating 
little gadgets ever conceived by the mind 
of man—putting an end to one of the most 
serious bottlenecks of plane production with 
a bang! 

Of 250,000 rivets in a Flying Fortress, as 
many as 10,000 may be in awkward places 
that can be reached from only one side. 
Today these are fastened with a rivet that 
has a small charge of explosive in its shank. 
When the rivet is in place, the charge is set 
off by heat from an electric gun. Nothing 
crude about that operation! Chemistry con- 
trols the force of that tiny explosion to 
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within 1/20,000 of an inch! The chemist 
even plays his part in easing the vital war- 
time shipping problem. Through working 
out ways of dehydrating foods without de- 
stroying flavor or value, he makes one ship 
do the work of four in carrying foodstuffs 
to our allies. 

When peace comes, the chemist will slip 
back into civilian clothes as easily as he 
slipped into uniform on December 7. Even 
now he’s doing things for civilians every 
day. 

Don't let anyone tell you that, because we 
can no longer get Asiatic pyrethrum for in- 
secticides, you'll be eaten alive by mosqui- 
toes and gnats when warm weather rolls 
around again. Chemists have discovered a 
more deadly insect killer in the thiocy- 
anoacetate of a secondary terpene alcohol, 
which comes from the pine trees of our 
own South. And if that should fail to im- 
press your particular brand of houseflies 
or other pests, they’ve found a homegrown 
source of rotenone in a weed that grows in 
Texas. 

Though you can’t get copper screening 
for your windows any more, your chemist 
will see you through. He’s perfected win- 
dow screens without wire—-woven of plastic 
—and your hardware man will probably 
have them by next summer. If military 
needs should call for all the leather we can 


produce, shoes without leather are ready 
to fill in the gap. 

You can’t get chamois skin any more, so 
how are you going to keep the windows 
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clean? Well, your chemist has found the 
answer even to that. After just two hours 
in a new tanning solution of chromic sul- 
phate, sulphuric acid, and sodium silicate, 
the skin of a plain American sheep turns 
out to be the best chamois cloth you ever 
saw! 

Does the front porch need painting? Well, 
by next year your paint worries should be 
over. There are new pigments to take the 
place of the zinc needed in war industry; 
new synthetic resins to double for the nat- 
ural resins we used to get from Zanzibar, 
the Congo, and Borneo. And new vegeta- 
ble oils. 

Our paint industry was hard hit when Jap 
armies swarmed down on the Burma Road, 
cutting off our biggest source of imported 
tung oil. War had already dried up the 
stream of other imported oils needed for 
the making of paints. But now a chemist 
has come forward with news that ought to 
make headlines but will not, because we've 
grown to take miracles for granted. Start- 
ing with our homegrown corn, soybean, or 
linseed oils, chemists can give us new oils 
tailor-made to fit any requirements. 

The postwar world will be one of abun- 
dance. The word “scarcity” will have lost 
its meaning. There will be enough fertilizer 
nitrogen to turn every farm into the equiv- 
alent of a tropical garden. Out of new ma- 
terials already developed we shall build 
homes lighter, airier, better insulated and 
temperature-controlled, at a fraction of the 
cost and effort that home-building used to 

involve. The whole 
process of produc- 
ing, storing and ship- 
ping the things we 
eat, wear, and use 
will be vastly 
changed for the bet- 
ter. 

Any preview of 
that world would be 
fanciful and distort- 
ed. But you can see 
its beginnings if you 
watch what chem- 
ists are accomplish- 
ing in a score of 
fields that are going 
to bring a revolution 
in our ways of living. 


Brass buttons have gone 
the way of brass hats— 
giving way to plastics. 
In the photograph, the 
larger buttons (front 
and back) are plastic, 
the smaller ones, brass 
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Keeping the hands and body clean is the best way to 
guerd against skin ailments. Wash your entire body, 
especially the hands, face, or any other part directly 
exposed to irritants. Do it as soon as possible after 
finishing your work, and take plefity of time to do a 
th@rough job and get rid of the irritating substances 





WEAR PROTECTIVE GARMENTS 








HAT may start as a little skin 

rash on a worker's hands may be 
enough to cripple an entire production 
line. As much as 70 percent of all in- 
dustrial diseases on our war-materials 
front may be due to skin ailments. If a 
worker's hands are irritated or if they 
swell, he can no longer do precision 
work; and what this means in slowing 
plane, tank, or armament manufacture 
you can readily imagine. Hobbyists at 
home are exposed to similar hazards. 
Prevention is much easier than cure. 
Illustrated are some practical methods 
for the prevention of the more common 
industrial skin disorders. 





1 Protective sleeves are made from materials 
impermeable to substances with which you work 


2 A split apron guards your thighs against 
drippings, and permits unhampered movements 


3 A dust cap keeps powders out of your hair; 
a hood keeps them from getting down your neck 


4 A mask protects your face from fumes; an 
inhalator keeps you from breathing them in 


5 Shotterproof goggles are a “must” if you 
do any work where there are flying particles 


6 Gloves won't slow up fine work—surgeons 
weor them. Don't let an irritant get inside 


POPULAR SCIENCE 


Workers sometimes clean their hands with substances 
designed to thin paints or to remove grease from 
machines. Avoid all these cleansers. They are too 
strong; they dissolve away the natural protective 
oils and skin fats, and result in dryness, then in 
cracking and scaling, and finally cause infection 


TEN WAYS TO KEEP YOUR SKIN 
FIT FOR YOUR JOB 


Keep clean. 

Take time to clean thoroughly. 

Don't use a harsh cleanser or abrasive. 
. Use a skin replenisher if needed. 

See your doctor if infected. 

Change your clothes after work. 
Wear protective garments. 

Keep protective garments clean. 
Use proper protective ointments. 

. Don't always blame your work. 


-wn— 


5. 
6. 
7 
8. 
9 
0 


Abrasives like steel wool, wire brushes, or rough 
pumice stone are too harsh for the human skin, so 
avoid using them to scrub off paint or grease that 
does not submit to ordinary cleansers, Better to 
leave a few smudges than to cut or scrape the skin 
and leave the way open to later serious infection 


1 
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If your work necessitates use of strong solvents, 
replenish the loss of natural fats from your skin 
by rubbing in an appropriate ointment. A good one 
consists of equal parts of cold cream and lanolin. 
If you can't weor protective garments, try using 
ointments that are water-repellent or oil-resistant 


Never pick up a piece of dirty waste from the floor 

to wipe grease from your hands. It may be hiding | 
pieces of sharp metal that will open the skin to 
infection, or contain dirty grease that will cause | 
irritation. When you wipe your hands while in the 
midst of a job, use clean waste or a paper towel 


If your fingers or hands do become infected despite © 
precautions, go to your doctor. He is an expert on 7 
infections and their treatment. Don't trust your © 
own diagnosis, and don't always blame your work. | 
You may have come in contact with poison ivy or | 
“athlete's foot" or contracted some skin disease | 
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BRITAIN’S MOSQUITO BOMBER, a twin-engined of wood was occasioned by a temporary bot- 
plane which is also used for reconnaissance, tleneck in light-metal materials. Other fea- 
and which because of its speed has had un-__ tures of the bomber, which is manufactured 
usual success in getting safely in and out of by the De Havilland Company, are secret, 
Germany on raids, has now been revealed as__ but it is believed that the plane carries four 
being constructed mainly of wood. The use 20-mm. cannon and four machine guns. 


SIX-BLADED, DUAL-ROTATION propellers, designed pri- 
marily for planes equipped with 2,000-hp. engines, 
have been developed by the Curtiss-Wright Corpora- 
tion, and are being delivered to the U. S. Army for in- 
stallation on high-altitude fighting planes. The new 
propeller—which is comprised actually of two pro- 
pellers mounted one behind the other on coaxial 
shafts, each with three hollow, pitch-adjustable 
blades, and revolving in opposite directions—is the 
achievement of several years of intensive research. 
Design engineers estimate that the efficiency of 
planes having a speed of more than 400 miles an hour 
will be increased by at least five percent with this 
dual-rotation propeller, and that its tendency to coun- 
teract torque, or twisting effect, will do much to in- 
sure the safer operation of single-engine planes. Con- 
trols for the propeller are similar to those of the 
other constant-speed, full-feathering types being 
manufactured by Curtiss-Wright for high-powered 
fighters and bombers. 
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STRATOSPHERE MASKS worn by pilots 
of Kelly Field are lined with wool- 
like asbestos to protect wearers 
from both cold and fire. To pre- 
vent the noninflammable lens 
(which might be in one piece, or 
in two pieces, one for each eye) 
from becoming fogged by a pi- 
lot’s breath, the eye space is en- 
closed with a rubberized cushion. 
The oxygen tube enters the mask 
directly under the nose. 














QiuR NAVY STRIKES 
FROM THE SKY 


HERE ARE THE COMBAT PLANES 
THAT SUPPORT OUR SEA POWER 


By WILLIAM S. FRIEDMAN 


S THE war wears into its third year, no 
A doubt remains that the air arm holds 
the margin between victory and defeat. At 
sea, as the reports of naval action roll in, it 
becomes increasingly apparent that the 
great naval vessels that once were the back- 
bone of naval strategy have been trans- 
formed by the shifting pattern of events into 
bases and auxiliaries for aircraft. 

The reason is simple. A carrier with its 
nest of planes can throw destruction farther 


OBSERVATION is one job of Novy planes. These 
ore aerial photos of the fighting at Woke Island 


- 





DIVE BOMBERS. like the Curtiss Helldiver (SB2C) are taking over 
the work of the big guns, hauling explosive charges farther and plac- 
ing them more accurately than the biggest, best-manned naval rifles 
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and faster than the best ship of the line. For 
pure deadliness, for accuracy and economy 
of fire, the dive bomber outstrips the big 
naval gun by a fearful margin. The torpedo- 
carrying airplane, backed by speed and 
maneuverability which no surface or sub- 
surface vessel can claim, scores fewer misses 
per run-in than even the swift mosquito 
boats. In modern naval action, the airplane 
is in turn scouting force, ordnance, defense, 
and light transport all rolled into one. 

The importance to which the air phase of 
naval warfare has mounted in recent months 
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is best exemplified by a side-light story that 
has leaked out of the Coral Sea -ngagement. 
A complete battle unit, sent out to overhaul 
and cancel a major Jap carrier, had com- 
pleted its task. A straggling scout bomber 
arrived at the flat-top only to find her in 
flames and listing. No use wasting the 
valuable missile on her. The pilot scouted 
for an alternative target and spotted an 
enemy light cruiser. When the bomb hit, 
the ship almost tore in half. The pilot then 
proceeded back to his carrier, bombed up 
and refueled and went out again on another 


This is what one of Japan's crack cruisers looked like when our dive bombers got 
through with her. On sea as on land, the bomber is tactically a form of artillery 











FIGHTERS protect bombers and torpedo planes, and tackle those of the enemy. This 
is the Vought-Sikorsky Corsair (F4U). Note inverted gull wing and wide propeller arc 


trip. It was not until much later that the 
sinking of the cruiser came to light. When 
the check-up was made as to how each bomb 
was disposed of, the pilot admitted a little 
apologetically that he had expended the 
bomb on a mere light cruiser. Since it was 
a non-airstrength vessel, he deemed it of so 
little importance that reporting it classed 
with landing an undersized fish that should 
have been thrown back. Anything less than 
a carrier is rated fairly small game. 
tunning an air navy is a complicated 
business. Unlike land operations, new and 
altering conditions have dictated unexpected 
changes in design requirements for its air- 
craft and general approach of operations. 
Naval aircraft are divided into three classes. 
Before the war, there were only two. First 
there are shipboard airplanes, the carrier- 
based fighters, scout-bombers and torpedo- 
planes; cruisers carry catapult observation 
craft. In the next class are harbor-based 
long-range seaplanes; patrol craft and bomb- 





ers, and far-ranging torpedo carriers by 
turn. The newest category is that of land- 
based scout-bombers. This is an innovation 
gotten from the critiques of the battle of the 
Coral Sea and from direct experience in 
anti-submarine patrol. 

Early carriers were converted freighters, 
colliers, and similar makeshifts. Japan's 
first flat-tops were heavy cruisers with 
temporary landing decks, created in evasion 
of the terms of the Washington Conference 
which limited naval construction. The plan 
was, when the time for war came, to alter 
the superstructure, mount heavy guns, and 
send the ship to sea as a cruiser. It is an 
odd reflection on the turn of the war to dis- 
cover that many of the current Jap carriers 
were originally laid down as cruisers and 
other craft and hastily converted to swell 
the carrier tonnage. 

Our carriers are stocked with three basic 
classes of aircraft: fighters, scout-bombers, 
and torpedo planes. Their functions are 

simple. The fighter protects 
the carrier from enemy attack 
or accompanies the _ scout- 
bomber or torpedo plane to 
its point of attack, fending 
off the enemy interception. 
The scout-bomber does some 
of the scouting, but its chief 
job is that taken over from 
the big guns; diving down 
and accurately planting ex- 
plosives directly onto enemy 
objectives — ships, land in- 
Stallations, etc. The torpedo 


An occasional ducking is part of 
the naval flyer's job. Here three 
men whose plane was shot down are 
being rescued from a rubber boat 
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A DUAL-PURPOSE PLANE, the Grumman F4F-3 serves as both fighter and light 


dive bomber. Gives fine performance at high levels. Bombs are carried under wings 


plane bears the deadliest marine missile 
of all, the “tin fish” which it can haul 
prodigious distances at high speed and carry 
closer to the objective than any destroyer 
or PT boat. As a destructive weapon, it 
can take over one of the destroyer’s nastiest 
jobs, completing it for a great deal less in- 
vestment in equipment and risking a smaller 
crew. The torpedo unit-casualty score be- 
tween the four usual torpedo media—the 
submarine, destroyer, mosquito boat, and 
plane—gives the plane a fairly wide margin 
when operating against armed surface 
craft. Several things are in the plane’s 
favor. First there are fewer men (three) 
involved in a torpedo-plane attempt. The 
plane is the smallest target, moving at a far 
greater speed. Both the destroyer and the 
torpedo boat have one dimension of fire 
fixed: they must be on the surface. The 
submarine and the airplane alone may op- 
erate at a multitude of levels and angles, in 
a three-dimensional battleground. The sub 
is definitely limited as to the depth at which 
it can move in its medium and has a speed 
inferior to most of its targets. 

Most cruisers and carriers also carry a 
few light, low-powered, far-ranging scout 
observation planes such as the Curtiss Sea- 
gull and the Vought-Sikorsky Kingfisher, 
either on wheels for straight deckboard op- 
eration or on a single float, to be catapulted 
off for fire correction for a cruiser’s guns. 
The type’s low power and light armament 
make them so vulnerable that many naval 
authorities discount them, and often their 
duties are transferred to ships better cap- 
able of combat. 

Carrier planes are, at present, in the 
process of transition. Changes in naval 
types have necessarily been slower than in 
those operated from land bases. To begin 
with, types are changed in response to 


FEBRUARY, 1943 


known needs, actually shown in battle. Be- 
cause Japan was the first enemy to come out 
with any appreciable carrier strength, major 
replacements had to be made only after the 
facts were known. For the most part, our 
types had adequate performance to hold 
the enemy. The changes are made so that 
we can not only keep ahead of him, but 
boost performance by a large enough margin 
so that we can positively and finally wrest 
control of the air over the sea lanes. The 
remainder will then be a fairly simple mili- 
tary operation. 

Our Navy went into the war with three 
basic deckboard types. One was the Grum- 
man F‘4F, affectionately known as the Wild- 
cat. It was a nasty, stubby little airplane 
with a 38-foot wing span. It weighed a bit 
over 5,700 pounds, its top speed was above 
340 miles per hour. It was armed with four 
.50 caliber machine guns and hauled enough 
gas to take it 1,100 miles. 

It is a mistake to compare such per- 
formance with that of the Hurricane, Spit- 
fire, Warhawk, and other fast land-based 
fighters. Shipboard-aircraft design is limited 
by certain factors which do not affect the 
land-based fighter. The entire landing area 
for the shipboard fighter is the carrier deck 
—300 yards long at the most. The fighter 
must be off in a fraction of that. The fight- 
er’s dimensions are limited by the elevator 
facilities on existing carriers. Its range 
must be almost as great as that of the dive 
bombers and torpedo planes it is destined 
to escort. 

The shipboard fighter must have superior 
maneuverability. In land fighting, it is pos- 
sible for the attacking plane to make a 
single pass at the enemy, but the carrier 
ship must stay and fight. In the first place, 
there are only a limited number of fighters 
available. If the (Continued on page 73) 
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NAVY'S AIR BACKBONE: Thece 10 plones represent the beck types maw’ la Savy eoubet Mperasion, 400 
included are the scout-observation types such as the Curtiss Seagull, the Vought-Sikorsky Kingfisher, and the - 
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newest acquisitions from the Army — the Boeing Flying Fortress and Consolidated Liberator, both four-engined 
craft to be used for shore-based patrol-bomber work. Some of these 10 planes are being replaced by new 
and deadlier types, but each of them has proved itself more than a match for the comparable enemy craft 


PBY _Seven- place patrol bomber. Basic de- 
sign is almost 10 years old. Has done 
yeomon service for ovr Navy and the British. it 
was o plane of this type that found the Bismarck 


i Newest patrol-boat type. Gull wings 
BM and inboard placement of retractable 
ing floats permit landings in rougher seas 
an are possible ordinarily with such big boats 


4F The stondard fighter with which the 
Novy went to wor. Has downed plenty 
f Zeros, Messerschmitts, and Holian Reggianne 
alcos. It helped in the epic defense of Malta 


t 


BD Big gun of the carriers, this scout-dive 
bomber has accounted for more tonnage 
an all the heavy ordnance. Being replaced 

y the faster, heavier-loaded Helldiver $82C 


TBD First monoplane to be operated from a 

corrier. Tops in torpedo planes until 
the Avenger come along. Carries « 2!-inch “tin 
fish” semi-exposed. It hos served since 1936 


P place, protected by seven guns. Has 
@ long ronge ond can be serviced in deep water. 
Span is US feet, service ceiling 18,000 -fape. PRO args 
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SHORE-BASED CRAFT include both flying boats and land planes. The former range from the Martin 
Mariner (PBM) through the Catalina (PBY) to the big four-motored Coronado (PB2Y). Land planes 
are the Lockheed Ventura (PBO) and the Consolidated Liberator (PB4Y), soon to be joined by the 
Boeing Flying Fortress. Flying boats have certain operational advantages; their worst fault, the “blind 
spot" created by the hull, may be overcome. Use of long-range land-based planes is growing fast 


fighter lets the enemy get by, he is likely to 
have no carrier left to land on. 

The gun-ammunition ratio in a naval 
fighter is different from that of a land plane. 
The average Army job calls for a major 
weight investment in gun power for a with- 
ering blast at the enemy, enough to make 
the ship disintegrate. However, the ammuni- 
tion allows only a short duration of fire. This 
is based on the patrol system upon which 
land fighting is predicated—tthe availability 
of large numbers of airplanes so that if an 
enemy force resists or evades one blast, 
other ships can be sent to intercept it. The 
carrier goes to sea with a definite number 
of planes and replacements; additions or 
reinforcements are simply unavailable. In 
the carrier fighter, fewer guns are mounted, 
most of the fighting weight being invested 
in ammunition. In a concentrated naval ac- 
tion, a Wildcat is likely to be attacked sev- 
«eral times. Therefore, being able to sustain 
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fire is vital. This puts great stress on the 
quality of marksmanship. 

There is a widespread belief that deck- 
board fighters land much more slowly than 
land-based pursuits. Actually, this is not 
true. Having more room to land in, the 
land-based Army fighter pilot can bring his 
ship in on power, flying it parallel with the 
field and settling slowly, losing the last of 
his flying speed close to the ground. The 
Navy fighter, on the other hand, has a frac- 
tion of a moving quarter-acre deck to sit 
down on. Each landing must be “full stall,” 
that is, the ship must be brought in slowly 
and, by the time the wheels touch the deck, 
the wings must be devoid of lift. This re- 
quires great lateral control at slow speeds. 
This need, combined with the demand for as 
much wing area for the span as is possible, 
produces the stubby, square-tipped wing that 
has made the Wildcat one of the most popu- 
lar types ever (Continued on page 76) 
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THE AVENGER (Grumman TBF) has been living up to its name ever 
since it got its baptism of fire at Midway. Deadliest carrier-based 
torpedo plane in the world today, it carries a full-size, 2,000- 
pound naval torpedo or a similar weight in bombs. Since its load 
is concealed by swinging covers, it keeps the enemy guessing as to 
what kind of attack to expect. it has already chalked up a high 
score in enemy vessels sunk and damaged. POPULAR SCIENCE MONTHLY 


















SS THE 
THE ‘ CORSAIR 
WILDCAT 


‘hike its land-bosed cousin, the carrier fighter is o defensive 
weapon. It must protect the carrier from enemy bombers and 
torpedo plones, and run interference for friendly ones. The new 
Corsoir (F4U)-is.designed to overcome the few failings of the 
Wildcat (F4F), such as relatively tight fire power ond slightly 

_ «» «inferior climb, Considering the Wiidcat's record, fighter squadrons 
F of Corsairs should give the enemy something to think about 
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The torpedo plane's job is to Geliver its 
missile as close to the vitals of the enemy 
vessel as is possible. Of the Navy's two 
present types, the Devastator has a splendid 
record, but. by modern stondards is a little on 
the slow side and short on defensive arma- 
ment. These needs cre met in the Avenger 






THE 
AVENGER 









THE 
DEVASTATOR 
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COMMON CHARACTERISTICS OF CARRIER-BASED PLANES 


FEWER GUNS AND LEAST POSSIBLE 
MORE AMMUNITION WEIGHT PER FLAPS TO SLOW 


VARIABLE - (FIGHTS LAST LONGER) SQUARE FOOT OF DOWN PLANE FOR 
- WING SURFACE LANDING 


ut 


BLUNT 
S 6WINGS 
REDUCE 
TIP 
STALL 


LARGE TAIL 
SIMPLICITY OF LONG-TRAVEL SHOCK SURFACE GIVES 
MAINTENANCE 35 STRUTS REDUCE STRAIN QUICK LIFT ON 
ON FUSELAGE / TAKE-OFF 
ARRESTER HOOK ENGAGES 
SNARE LINE FOR QUiCK STOP 
ON CARRIER DECK 


LANDING GEAR FAR 
BACK TO HELP LIFT 
PLANE IN TAKE-OFF 









THE 
HELLDIVER 






THE 
DAUNTLESS 












The U. S. Navy invented dive-bombing and } 
its pilots still lead in that technique. Our 4 
Dauntless is the plane taken over by the é 
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Army as the A-24. So well did it_prove the 
effectiveness, of dive-bombing tactics that * 







the need for more bomb weight was evident 






and the Helldiver was born, carrying enough 






to put a capital ship out of action — and 






armed to take care of itself while doing it 









stocked for deckboard use. Even the British 
admit that the F4F—or Martlet, as they 
call it in the Fleet Air Arm—is among 
the hottest craft that ever dropped an 
arrester hook on His Majesty's carriers. 

The Wildcat, excellent as it is, must be 
replaced. Carrier action in amphibious war- 
fare often dictates that the deck-board fight- 
er meet land-based fighters or intercept 
high-altitude bombers. The next ship in line 
seems to be the Vought-Sikorsky F4U-1, the 
Corsair. A little bigger than the Wildcat, it 
weighs almost twice as much, carries more 
guns, and sustains a longer rate of fire. Its 
2,000-hp. engine provides it a phenomenal 
climb and a service ceiling closely approxi- 
mating that of the best-known land-based 
fighter craft. Most figures on the Corsair 
are under restriction, but is safe to say that 
total replacement of the older type will be 
possible soon. There are several other nasty 
surprises scheduled for the enemy. One of 
them has acquired the affectionate nick- 
name of “the big beast,” and the early re- 
ports on its performance indicate that it is 
turning out to be a terror. 

Scout Bombers are the big guns of the 
modern air fleet. Fast, quick-in-quick-out 
ships, their job is to power-dive in at as 
steep an angle as they dare. The diving 


sight is the same instrument that is used to 


direct the ship’s forward fixed guns. The 
technique of dive bombing has altered con- 
siderably since the Navy first demonstrated 
it over ten years ago. Originally, the pilot 
merely glued his sight on the target and 
dived the ship dead on, [ — 

pulling out at as close 
an altitude as he consid- 
ered safe. The first dive 
bombers were wire-and- 
strut biplanes, and their , 
parasite resistance kept 
the airplane from gath- 
ering an uncontrollable 
amount of speed. 

Since that time, anti- 
aircraft tactics have been 
improved, so that a pilot 
attempting the old-fash- 
ioned straight bombing 
dive would be a dead 
duck and even the high 
speed of his ship would 
be little protection. The 
modern dive bomber is 
an exceptionally clean 
airplane, and uncon- 
trolled diving would per- 
mit the accumulation of 
more seed than is neces- 
sary or useful. To control 
this excess speed in a 
dive, air brakes are em- 
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REST OF LUCK 


“SCORE CARDS” for Navy flyers are 
supplied in envelopes like this. They 
ore Rising Sun decalcomanias to stick 
on planes, chalking up victories over 
Japs. Quality of our Navy planes and 
pilots assures steadily growing demand 


ployed. The popular U.S. design is a double 
perforated flap at the trailing edge of the 
wing which sweeps both up and down, in- 
creasing the resistance and decelerating the 
airplane. The old-fashioned direct dive has 
been changed to circuitous approach pat- 
terns which are highly varied and often 
completely unpredictable. As the bombs 
that the dive bomber carries increase in size, 
it becomes necessary to release them at a 
higher altitude to prevent their explosion 
from wrecking the plane as well as the 
target. 

The currently used craft is the Douglas 
“Dauntless,” which hauls a single 500-pound 
bomb 1,000 miles at a speed exceeding 250 
miles per hour. The Dauntless has an un- 
equaled record in the Pacific. It was in this 
type that the immortal Lieutenant Powers 
“laid one on the deck” of a Jap battlewagon, 
carrying it to less than 500 feet and going 
down with his victim. 

Oddly enough, the Dauntless is being re- 
placed, not because it could not do its job, 
but because it was so successful that it 
proved for all time that dive bombers could 
be trusted with practically every job ever 
given to a full naval gun. The only thing it 
lacked was the heavy-weight missile. The 
Curtiss Helldiver, the SB2C, built to haul 
four times the Dauntless’s bomb weight for 
1,200 miles at a greater speed, is now swing- 
ing into full production. This type is capable 
of sinking almost any vessel afloat all by 
itself. Armed more heavily than its pred- 
ecessor, it can, if necessary, fly to an ob- 
jective with a minimum 
of fighter support. In the 
Dauntless, the bombs 
stowed externally, caus- 
ing considerable parasite 
resistance in the air. The 
speed difference, checked 
agains actual tests, indi- 
cated a 15-m.p.h. differ- 
ence without the bombs. 
As a check, 500 pounds 
of dead weight were 
stowed inside for the 
comparative run. In the 
Helidiver, the bombs are 
stowed internally. 

Unless you count the 
helpless cargo craft sunk 
by submarines, the tor- 
pedo plane is tops in the 
sinking of war tonnage. 
So far, the only sure cure 
for the torpedo plane is 
the fighter. Until recent- 
ly our fleet has been 
equipped with the TBD, 
the old Douglas Devas- 
(Continued on page 233) 
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AIR FREIGHT of any kind is held firmly in 
cargo planes by hold-down equipment de- 
signed by the Evans Products Company. 
One method, illustrated above, uses longi- 
tudinal members permanently attached to 
the roof and floor of the plane. These are 
supplemented by adjustable posts to which 
transverse members are anchored. 


HEATING ELEMENTS insulated with braided 
fiber glass are now available in any length. 
Highly flexible, the material can be packed 
snugly about parts to be heated, or jammed 
into tight spots. It will also serve for flexi- 
ble power resistors. 











A WORLD HIGHWAY and 
air route, girdling the 
globe from Buenos Aires 
to the English Channel, 
is proposed by Vice Pres- 
ident Henry A. Wallace 
for construction after the 
war. Important links 
would be the Pan-Amer- 
ican Highway, now un- 
der construction, and the 
recently completed Ca- 
nadian-Alaskan Military 
Highway (See page 99). 
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Held against the shoulder like a submachine gun, this camera 
films fast action. Batteries in the belt case supply current 


Pistol-Grip Camera 
Shoots Battle Seenes 


How film looks in the magazine. It is 
loaded in the field in a changing bag 


ESIGNED for filming land, 
[.) sea, and air battles, this 
-combat movie camera is 
equipped with a gunstock support 
and two-handed pistol grip. It is 
aimed and handled like a sub- 
machine gun, and although it can 
be set up on a tripod, it is in- 
tended for hand-held operation. 
The original camera built by 
Harry Cunningham, Hollywood 
cameraman, uses 35-millimeter 
film and has a 200-foot magazine, 
but those in production will take 
16-millimeter film. The magazine 
may be loaded in the open through 
use of a changing bag. Two small 
“B” batteries clipped to the belt 
supply current for the motor. 
Three speeds, 16, 24, and 48 
frames a second, and four lenses, 
35 and 75 millimeters and six and 
10 inches, film all types of action. 
Each lens has its own finger- 
operated diaphragm control. Film 
and magazine are racked in or 
out for focusing by a control near 
the right-hand grip. Two small 
levers move supplementary optics 
into place for telephoto lens fields. 


Below, right and left-hand views of the camera . . . The view finder swings aside to permit insertion 


showing lenses, pistol grips, and controls .. . 


Q 


of the magazine. Loaded, the camera weighs 13 pounds 
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Mounts for 
the Navy’s 
LIAA Guns 


SSEMBLY-LINE methods 
A applied to the manufac- 
ture of mounts for 1.1-inch 
Navy rapid-fire antiaircraft 
guns resulted in a saving of 
about 6,400 man-hours of la- 
bor and about $15,000 in cost 
for each mount, it was an- 
nounced recently on the com- 
pletion of a Navy contract by 
the Westinghouse Electric Ele- 
vator Company. 

Affectionately called the 
“Chicago piano” by the Brit- | 
ish, the 1.1 multiple pom-pom 
has served our Navy with dis- 
tinction in every major en- 
gagement since Pearl Harbor. Four water- 
cooled barrels set in the H-shaped, 14,000- 
pound mount are aimed by two gunners on 
opposite sides and fired in almost simultane- 
ous bursts by a trigger mechanism. Aiming 
may be either manual or by hydraulic pow- 
er. The mount will swing in a full circle. 


Playing a tune on the “Chicago piano.” 
naval antiaircraft gun has winged plenty of Japanese bombers 


This multiple-barreled 


tecord-breaking production of the mounts 
by the elevator builders called for precision 
manufacturing to tolerances as small as 
1/20 of the thickness of a sheet of news- 
paper. Accuracy was assured by 4,800 in- 
spections during the manufacturing process 

about six for each of the principal parts. 


Factory inspectors testing alignment of sights on a |.!-inch gun mount. Maximum allowable tolerance is 


a minute (1/60 of a degree), equivalent to a projectile deviation of less than 10’ inches in 1,000 yards 








MECHANICAL COTTON PICKERS 
may prove an important fac- 
tor in relieving wartime la- 
bor shortages. After 40 years 
of experimenting, the Inter- 
national Harvester Company 
announces that it has per- 
fected a machine which will 
pick cotton profitably under 
conditions prevailing in the 
principal cotton-growing 
areas of the United States. 
Tests have shown that one 
of these machines, requiring 
only one man to operate it, 
will pick as much cotton in 
one day as 50 to 80 hand 
pickers. The only drawback 
is that the cotton requires 
a special ginning process. 





Fowler McCormick, 
president of Inter- 
national Harvester, 
driving an experimen- 
tal cotton picker in 
a Mississippi field 





Dumping cotton from 
the wire-netting bas- 
ket of the machine 
into a trailer which 
hauls it to the gin 





ALMOST UNBREAKABLE PENCILS are said to be 
the result of a new manufacturing process 
which achieves a complete fusion between 
the graphite “lead” and the wood in which 
it is incased. This fusion makes the strength 
of the point dependent upon the entire unit 
leverage, rather than upon only the com- 
bined strength of the lead and the thin shell 
of wood that surrounds it when the pencil is 
sharpened. Not only is the lead of the new 
pencil more resistant to writing pressure, 
but the pencil itself is harder to break. An- 
other innovation in this product of the Re- 
liance Pencil Corporation is the use of plastic 
for the ferrule that holds the eraser. Besides 
saving brass needed for the war effort, the 
plastic ferrule comes as a long-awaited boon 
to all pencil chewers—for it is both taste- 
less and harmless. 
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PRESSURE-TREATED LUMBER is now being used in freight cars 
to permit single-sheathed construction. With this type of 
wood, delivered prefabricated in another departure from 
custom, adequate protection is given to cargoes, the addi- 
tional strength of outside sheathing is found unnecessary, 
and the material saved is considerable. Treatment is said 
also to reduce losses from termites and decay suffered in 
some sections of the country. 








BLE- 
SHEATHED 











AIRPORT REPAIRS and road 
patches can be compacted 
quickly with this new highway 
roller equipped with pneumatic- 
tired wheels for trailing behind 
a truck at any speed. Transi- 
tion from trailer to roller is 
made at the scene of repair 
without jacking, a hydraulic 
lift being used to lower the 
main roller to the roadway and 
raise the trailer wheels out of 
the way. In addition, the tire 
and wheel on either side may be 
taken off completely when work 
is to be done close to curbings 
or other obstructions. For ease 
in steering, the front roller is 
constructed in two parts, or 
split. Pressure on the roadway 
from both front and main roll- 
ers is said to equal that of 
many five-ton machines of con- 
ventional design. 
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Army Shows 
the Spotter 
What to See 


AIRCRAFT DESIGNS 
EASY TO IDENTIFY 
WHEN BROKEN DOWN 
INTO MAIN PARTS 





NOWN as “WEFT” from the initials of The WEFT system emphasizes the parts a 
K the words “wing,” “engine,” “fuselage,” spotter can most readily see, recognize, and 
and “tail,” this system of identifying planes describe—the particular features and shapes 
in the air simplifies a problem that had _ characteristic of certain planes and types. 
grown complicated with the development of From the combination, the nationality can 
a vast number of different aircraft designs. often be determined, even when insignia are 


AIRCRAFT RECOGNITION IS EASY 













details vary greatly in planes, but characteristics are a bit simpler 
WING they sum up into two essentials— ENGINE with two general types—radial 
type, or position, and shape. The and in-line. Numbers range from 
examples here are average for all nations. Those one to four, and their position on the wings may 


opposite each other are not necessarily matched vary considerably, as the chart below indicates 


TYPES SHAPES TYPES 















| Straight with 
rounded np 


























not clear, and also the type and distance 
of the plane from its base, giving a clew 
to possible additional forces. 

For example, the plane above has a ta- 
pered, low Wing, single Engine, pursuit 
Fuselage, and _ single-rudder, horizontal- 


WITH THE FOUR-STRIP 


construction is of several 


FUSELAGE types and shapes, from the 


small fighters to the larger 
medium and heavy bombers. Some have other marks 
that can be seen, such as landing gear or turrets 


TYPES SHAPES 


\ 
Short and thick 


r . 
Pursuit | 


Short and thin 


tailplane Tail. It is a U. S. Army P-39, the 
Bell Airacobra. 

A number of features are shown below 
not all, but averages found in aircraft of 
all nations. Illustrations reprinted from the 
Army Orientation Course chart. 


WEFT SYSTEM 


designs are also a help to spotters. 
The number of rudders and set of the 


T 
AlL tailplane are important points to be 


differentiated. Both rudders and tailplanes can 
be easily distinguished as well by their shapes 


TYPES SHAPES 


a os Tapered tailp 
Single rudder with | Se 
horizontal tailplane | 





Squared off tailplane | 
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Rounded teilplane | 








Photos by 
William W. Morris 


Weed TS . 
OE. Ph keel, 


From artist's 
original design 
plaster replicas 
are made of the 
Jefferson nickel 


2 Electrotype 

of the coin's 
reverse, and bot- 
tom, a master die 


tehals Without 


ITH the new nickel-less Jefferson 
nickel, the Bureau of the Mint has 
now solved the problem of how to 


conserve that metal so precious to war 
needs. In 1941, 500 tons of nickel were 
used in producing five-cent pieces which 
were required by law to contain 25 percent 
nickel and 75 percent copper. But with the 
coming of Pearl Harbor, Congress promptly 
enacted a new coinage law, and since Oc- 
tober of last year, the Government’s mints 
at Philadelphia, Denver, and San Francisco 
have been producing at full capacity a para- 
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dox nickel containing 35 percent silver, 56 
percent copper, and 9 percent manganese. 
Perhaps the best place to watch the in- 
teresting process of coining is at the Phil- 
adelphia Mint which, in 150 years of opera- 
tion, has turned out 1314 billion of the more 
than 19 billion coins produced in the U.S. 
The first step is the engraving of the 
master dies from which are made the work- 
ing dies used in the coining machines. Full- 
sized copper electrotypes of the obverse and 
reverse (head and tail) sides of the coin are 
made from plaster casts which are replicas 
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A master die, made from elec- 4 First step in the actual coining process is to make a work- 
trotype by a tridimensional pan- ing die. Here a cone-topped die blank is being turned from 
tograph. Of eight pantographs in a two-inch steel bar. Cone is carefully ground and polished, for 
the U. S., two are in Philadelphia any roughness is impossible to get rid of in the iater stages 





5 In a 55-ton press, the master die Three "strikes," and the die is out. Left to right, the die 
“strikes” its design on the work- as it appears after the first strike, the second, the third— 
ing die. Under the terrific pressure, each progressively sharpening its detail. "P" seen on opposite 
the latter will expand 1/32 of aninch page above the dome of Monticello is Philadelphia Mint's mark 


"ckel 


of the designer's clay-sculptured orig- 
inals. From these,electrotypes the de- 
sign is reduced to coin size and the 
master dies, often called master hubs, 
are created mechanically by a tri- 
dimensional pantograph. 

Next comes the making of the 
working dies. A cone-topped die 
blank is machined out of a two-inch- 
long piece of 112-inch-diameter bar 
steel, and is then carefully ground and 
polished. After being turned down to coin size, then hardened and 

Because the master die has its de- polished, the working die, above right, is complete 
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8 Instead of the 5%4-pound ingots that were for- After the metals have been melted down in 
merly used, which were composed of 25 percent a 1,750-degree electric furnace, they are 
nickel and 75 percent copper, the new Jefferson nickels cast into the 52-pound ingots which are annealed 
are made from 52-pound ingots compounded of silver, in cold water. Here the ingot is passing 


copper, and manganese, in the proportions shown above through one of a series of break-down rollers 
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1 After another process of annealing, which is 13 In this automatic coining machine, blank 

necessary if they are to be of a sufficient softness coins are seized by the fingerlike pin- 
to take the die's impression, the coins are bathed in a cers of a moving arm and held while obverse 
revolving drum which contains acid. Here the shiny and reverse dies are driven upward and down- 
new blank coins, which have already received their ward on them. Under this pressure, the soft 
‘collars, are now prepared to receive their "faces" metal flows into the depressions of the die 


sign in low relief, the design in the working 
die must be depressed, so that when the die 
is stamped down on the coin blank the pres- 
sure will force its metal up into every 
minute depression of the design, which will 
appear in molded low relief on the coin. 
To depress the design in the working die, 
the die blank is placed in a 55-ton hydraulic 
press which strikes the master die three 
times into its cone-shaped top. 

After the third strike the design end of 
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the die is machined down ‘to the collar size 
of the coin—the size of the coin inside its 
raised rim. Then the die is hardened and 
polished. 

Mint marks usually are hand engraved 
on the working dies. On the Jefferson five- 
cent pieces they appear over the dome of 
Monticello. An “S” shows that the piece 
was coined in the San Francisco Mint; a 
“D” that it was produced in the Denver 
Mint; a “P” that it comes from the Phila- 
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1 From the breakdown rollers, the ingots are 

put into finishing rollers, such as the one 
above, which reduce the ingot to the exact thick- 
ness of a nickel. At this point, a number of microm- 
eter and weighing tests are made to insure precision 





Inspection is made by girls working in pairs, 
one watching one side of the coins as they 


14 


pass on a conveyor belt which then automatically 
turns the coins over for the other girl's inspection. 
A final automatic machine drops 1,000 nickels into 
a bag, ties it—and the bag is ready for shipment 


delphia Mint. On coins other than the five- 
cent piece, the mint mark now appears in 
the lower right of the obverse side. 

Just as important as the making of the 
dies is the preparation of the metals which 
are coined into money. 

The make-up room is a dingy treasure 
chamber in which husky workmen sweat as 
they wrestle with 80-pound bars of dull- 
gray pure silver (Continued on page 222) 
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T 1 Strips are fed into this machine which then 

punches out 900 blank coins a minute, the 
remaining metal being recast in ingots. Blanks 
are now ready for the “collar which appears 
around the circumference of all finished coins 





Blueprint For 


Careful Preparation and Long, Elaborate Training 
Lie Behind a Landing on a Fortified Enemy Coast 


OMEWHERE off a hostile coast, in the 
S damp cold an hour or two before day- 
break, infantrymen clad in heavy water- 
proof suits take their places in shallow-draft 
assault boats. They may embark from an 
island or other land base within striking 
distance of their objective, or from trans- 
ports screened by a naval force. Bigger as- 
sault craft, resembling vehicular ferryboats, 
are loaded with tanks and field guns. Every- 
thing has been rehearsed: in a short time 
the assembied armada is churning toward a 
designated point on the coast. The curtain 
has risen on the drama of invasion, but the 
stage is still dark. 

If luck is with the attackers, they may 
catch the enemy napping and the first units 
may land without opposition. But at some 
point in the operation hell breaks loose. The 
sky explodes in orange flares amid the rattle 
of machine guns and the bursting of bombs 
and shells. The assault boats hit the beach, 
their bows drop like drawbridges and the 
men and tanks swarm ashore. The leading 


units snip the barbed-wire entanglements 
with cutting tools and clear the way for the 
main attack. Assault engineers blast barri- 
cades and open roads for heavy equipment. 
Mortars and fieldpieces set up on the beach 
cover the advance. 

This is aero-amphibious war, and the ac- 
tion is not confined to sea and land. Air- 
planes fight overhead. arachute troops 
drop from transport planes and infantry- 
filled gliders are towed into the zone of ac- 
tion. As the operation develops every type 
of soldier takes part. Smoke screens are laid 
by chemical-warfare units to conceal the 
successive waves of assault boats which, 
hour after hour, ferry infantry, armored 
forces, signal and medical units, and detach- 
ments of all the arms and services to the 
disputed beach. The issue is decided in a few 
hours: either the attackers are driven back 
into the sea with disastrous losses, or they 
have thrust the spearhead of invasion into 
the enemy’s coastal defense line. 

Since the fall of France and the evacua- 
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tion at Dunkirk, the military experts of the 
press and radio have been warning us that 
landing on a hostile coast is the most costly, 
difficult, and hazardous of military under- 
takings. No doubt there is much truth in 
these cautions—-but they did not worry the 
Germans too much when they wanted Crete, 
nor the Japs in their leapfrog advance from 
Formosa to New Guinea. Nor have they 
ever worried the United States Marine 
Corps. With their rubber assault boats, 
amphibious tractors, transport planes, and 
gliders, the Marines have pioneered in many 
phases of invasion technique The only trou- 
ble with them is that they are a compara- 
tively small outfit, and large-scale invasion 
calls for quantity as well as quality. Our 
landings in Africa have shown how well 
their technique can be applied on a large 
scale. 

The Japs went into the invasion business 
in a small way in China and graduated into 
the big time later. They developed a definite 
technique which is worth studying. In all 
cases they first reconnoitered landing sites 
carefully from the air. Besides, they had 
been there before, fishing and so on: thus 
they knew the country and had good con- 
nections ashore. When they came to cap- 
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italize on their preparations it was usually 
with a task force comprising a battleship 
or heavy cruiser, an airplane carrier if re- 
quired, destroyers, and enough transports to 
carry about two divisions (40,000 men) with 
normal equipment, including 75-millimeter 
field guns and 105-millimeter howitzers, and 
light tanks. Almost always they arrived 
just before dawn, on a day when high tide 
came soon after dawn. The battleship stood 
out between three and four miles, the de- 
stroyers lined up about half a mile out, the 
transports were in between. The troops 
climbed down the sides of the transports 
into landing boats, or, in some cases——this 
was an original idea which they apparently 
developed from the design of whaling ships 

side hatches opened and the boats, al- 
ready loaded, slipped into the water. 

The landing barges comprised several 
types, the largest holding about 120 men, 
while smaller ones carried 50 or 60 men 
apiece. Speeds were about 10 knots. The 
boats were generally armored in the bow 
and stern. Those carrying tanks or artillery 
were equipped with a bow which could be 
lowered, somewhat like a bascule bridge, 
forming a ramp down which: the equip- 
ment could be wheeled off. [CONTINUED] 
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and amplified by the United Notions. While the heavy vessels of the naval 
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Everlasting drill trains men in the specialized work of landing 
operations. Here they are swarming down a cargo net into a 
dummy landing boat; the black bag holds a machine gun. Practice 
makes every move a matter of habit. If a man fails in the water, 
he con drop his equipment quickly, as shown by sergeant at left 


The boats also had other advantageous fea- 
tures, such as double keels for stability 
when they were beached. They were, of 
course, shallow-draft craft which could get 
high up on the sand before grounding. One 
type was a hydroplane, airplane-propeller- 
driven, for use in creeks, weed-bound water, 
and the like. 

The Japs used their men and equipment 
skillfully, taking full advantage of surprise 
and secrecy. They always saw to it that 
they had air superiority. By the time they 
were discovered they usually had a sizable 
force on shore and under cover. Then their 
aircraft were swarming overhead and the 
guns of the fleet protected the balance of 
the landing. 

The Germans at Crete relied more on air 
power than on such a balanced combination. 
Actually they likewise started with a sea- 
borne force, but their intelligence service 
proved deficient in this instance: the strength 
of the British was several times greater 
than had been estimated. The Germans 
then shot the works in the air; they were 
able to do this because enough land-based 
aviation was available and preparations had 
been made for just such a contingency. 
They came in gliders carrying 12 to 30 sol- 
diers apiece, towed by lumbering old trans- 
ports which were perfectly suited for this 
new job. As many as 10 or 11 gliders were 
strung out behind each towing plane. They 
also used parachute troops, and, when they 
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had captured an airport, ferried their infan- 
try across the water in transport planes. By 
these methods, in a few days they landed 
15,000 troops on the island, equipped with 
rifles, light and heavy machine guns, field- 
pieces, medical supplies, and about every- 
thing else they needed. 

This operation has been carefully analyzed 
by our Army. Lieut. Gen. Henry H. Arnold, 
the chief of our Air Forces, refers to it as 
the “awful lesson of Crete’’—the lesson be- 
ing that neglect of air power as a para- 
mount factor in invasion is a fatal error, and 
that we must not only take into account air 
power as it exists today, but beat the enemy 
to the punch in new developments. 

The general pattern which emerges is 
fairly clear. To get a foothold on a hostile 
coast, and to hold and enlarge that foothold 
with reasonable assurance of victory, one 
must have air superiority, naval superiority, 
and ground superiority. “he three factors 
are not concurrent; more precisely, the re- 
quirements are initial air and naval su- 
periority, with a view to converting poten- 
tial land superiority into actual land su- 
periority in the course of the operation. 
One may win with only initial air superior- 
ity, as the Germans did at Crete, but to doa 
workman-like job, with the utmost economy 
of men and matériel, one should possess 
preponderance in all three elements. And of 
course these elements are not to be regarded 
as disparate. When the opposed forces are 
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Learn the Tricks of Amphibious War 


anywhere near equal, the deciding factor is 
the co-ordination between air, sea, and land 
forces. These must be under unified com- 
mand. Landing operations are a peculiarly 
clear illustration of the principle that the 
strategic whole is all that counts—the parts 
matter only in so far as they contribute to 
the whole. 

In our own Army progress in this direc- 
tion is reflected in many ways. One which 
stands out is the organizational setup of the 
various arms. As long ago as November 
1941, Lieut. Gen. Hugh A. Drum argued that 
the “present watertight compartments” ex- 
isting between air support, armored forces, 
and other arms must be broken down. They 
are being broken down. The basic classifica- 
tions still exist, but there are numerous new 
combinations which at first sight are rather 
puzzling. We find, for instance, the En- 
gineer Amphibian Command—of the Army 
—recruiting sailors, commercial fishermen, 
and marine specialists of various kinds, the 
purpose being to get fighting men ashore 
where they can attack the enemy, and to 
maintain the craft which will do the job. 
This command alone is recruiting men from 
40 different fields—automobile service men, 
crane operators, lifeguards, plumbers, sheet- 
metal workers, and surveyors being a few of 
them. Then we have a Special Service Force 
equipped to engage in parachute, marine 
landing, mountain, and desert operations. 
Also to be mentioned is the Airborne Com- 
mand which links the Air Forces and the 
Ground Forces, but belongs organizationally 
to the latter, while the Troop Carrier Com- 
mand, likewise a bridge between Air Forces 
and Ground Forces, belongs organizational- 
ly to the former. 

After a little study one gets the logic of it. 
These hybrid military units, and their inter- 
connections with the Navy, reflect the in- 


Hitting the beach. Men are taught to scatter and 
seek cover as fast as they can, to minimize loss. 
After weeks of such practice, these soldiers will 
move like clockwork when they make a real landing 





There's a knack even to getting out of a landing boat. 
The sergeant demonstrates perfect form in a technique 
designed to get men ashore quickly ready for fighting 
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Like a boy going over a fence, he turns his body aad 
lands on his feet facing forward, his rifle held aloft 
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Procti for @ reconnoissonce landing, sea in- ++. and carry it down to the water's edge. Such 
pciee ccleticnd hebctee whher onteh boat can be kept under ore not being 


creasing complexity of modern warfare, the 
need for teamwork and continuous co-ordi- 
nation among the arms and services. The 
more specialized the soldier's task becomes, 
the more necessary it is to integrate the ef- 
forts of the specialists so that they will 
serve that strategy of the whole which, on 
pain of disaster, must never be neglected. 
And the orientation of the whole complex 
setup is toward the invasion effort and what 
will follow. 

The same drive is reflected in war indus- 
try and in Army and Navy equipment. A 
single firm advertises among its products 
motor torpedo boats, steel Diesel-powered 
tank carriers, crew-carrying landing boats, 
motor-equipment landing- boats, armored 
combat boats, shore patrol craft, anti-sub- 
marine motorboats, steel and wood tugboats 
and barges, and “amphibious equipment.” 
In the air, the Army is training men in 
transport gliders which will carry nine fully 
equipped soldiers. Another type carries 13 
infantrymen in addition to the pilot and co- 
pilot. These gliders drop their wheels after 
taking off and alight on skids. Experimen- 
tation is in progress with a view to picking 
up gliders from the air after they have 
landed in enemy territory. Cargo planes can 
now fly antiaircraft guns, and 105’s, 
reconnaissance cars, and about everything 
except heavy artillery to the combat zone. 
They carry troops as well—the Curtiss- 
Wright C-46, the “Commando,” holds a sub- 
stantial number of fully equipped soldiers. 
Among combat craft, there are types like 
the North American P-51, the “Mustang,” 
which are especially designed for hedge- 
hopping and close support of troops. One of 
these days we shall see them swooping over 
the beaches clearing the way for landing 
parties and scouting the terrain further 
back. 

No one in the armed forces is under any 
illusions as to what we shall be up against 
when the big push starts. 
landings necessary to open a second front in 
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Undoubtedly the 


Europe will be exceptionally difficult. The 
Germans have had plenty of time to fortify 
the likely spots along the Channel coast and 
elsewhere. It is quite possible that published 
photographs of German gun emplacements, 
batteries, blockhouses, and redoubts have 
been deliberately allowed to filter through in 
order to give the leaders of the United Na- 
tions pause; certainly these steel and con- 
crete strongholds are a formidable obstacle. 
Some of them appear to be so massive that 
it is doubtful whether random bomb hits 
from the air would penetrate them. Others 
have been dug into the sides of hills so that 
they are clearly invulnerable from above. 
Certainly there is a big difference between 
making a landing in the face of one of these 
monstrous constructions, and, for example, 
the uncontested or weakly contested Japa- 
nese landings in the Pacific. 

3ut does that make the coast secure 
against invasion? To answer the question 
let us transfer the scene to the United States 
and see how it looks from the defenders’ 
viewpoint. The distance from the resort is- 
land of Santa Catalina to the nearest point 
on the Southern California coast is exactly 
the same as the width of the Straits of 
Dover—20 miles. The California coast line 
is well fortified, and back of the fortifica- 
tions there is a superb network of roads, all 
kinds of airports and aircraft factories, and 
probably more heavy industry than in some 
of the corresponding areas in France. Yet 
how secure would the people of Los Angeles 
and their defenders feel if Catalina were as 
big as England and the Japs were looking 
across the channel at the Palos Verdes 
Hills? How secure would they feel if the 
Japs had air superiority and there was little 
or no prospect of taking it away from them 
in the calculable future? 

The fact is that coastal fortifications have 
a definite but limited utility. Their big guns 
can be used against shipping, including 
naval vessels and transports. As long as 
these batteries are active the United Nations 
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cannot cover a landing with naval guns; 
they cannot dock transports in existing har- 
bors. But against small and medium-sized 
landing boats, barges, and lighters, heavy 
artillery is practically useless. The boats 
will come in close under cover of darkness 
and they will land under smoke screens. The 
big guns cannot be trained on the water 
close to the shore or on the shore itself. The 
defenders will have to rely on light artillery 
and small-arms fire to repel the actual land- 
ings; thus the situation will be much like 
that at points on Luzon where we had such 
defenses—and the Japs took them. 

Nor is a seacoast a neat geometrical pat- - . 
tern, every foot of which can be covered by Under sever of the nscredt th. the craft is 
fixed or mobile artillery. Seacoasts were not flaged with leaves and seth sty Now thé detuchansat te 
designed for the security of the Nazis or of ready to melt into the jungle and accomplish its mission 
anyone else. They are complex, irregular 
configurations where resolute attackers who a : 7 
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The attackers will naturally avoid the ob- ; 3 
vious spots; they will know that a difficult ad RTOS A ; ¢ 
landing site—difficult in the sense of terrain . . S 
—may be their best bet because of the ele- 
ment of surprise and the unpreparedness of 
the enemy. A . 
Gaining footholds on the beaches is the , 

first stage of the invasion. Some of these wee te 
footholds will be lost, some will be held. The - ' & 
second stage calls for reduction of heavy iy 
fortifications at critical points, so that the us . 
third stage—the acquisition of a deep-water .. : 
harbor—may become possible. The fortifica- . i e e & 
tions can be reduced. Anything which can ° 

be built can be blown up. If it can’t be L3 
blown up at long range it can be blown up 
from alongside. The Germans themselves > ‘a rs 
proved that when they took the multiple Pa: 
fortress of Eben Emael, near Liege, in the y. 
spring of 1940. These installations were said >, 2 x. j 
to be proof against artillery fire, and in fact at 
they held out to the end against all the can- ' Uh # 
non the Germans were able to train on them . 
But they could not hold out against engineer 
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A scout car goes over the side of a U. S. transport into a 
landing barge during maneuvers. Craft like this can carry 
jeeps, tanks, and field-artillery pieces ashore under fire to 
support infantry landing on the beaches from smaller boats 


These British barges took part in the “rehearsal” at Dieppe, 
ferrying Bren-gun carriers and tanks across the Channel. Note 
how the bows drop to allow vehicles to be run off onto the 
beach as soon as the croft have run aground in shallow water 


combat units armed with explo- 
sives, advancing under cover of 
continuous artillery fire and utiliz- 
ing shelk craters for cover until 
they reached the blind spots close 
to the walls of the fortifications. 

We have plenty of dynamite and 
TNT, and American engineers are 
just as tough as German engineers 

maybe tougher. The fortifica- 
tions will be assailed from the 
flanks by lateral landing parties, 
from the rear by airborne troops, 
and at a given stage they will face 
frontal assaults by new landing 
parties. These redoubts are set 
back some distance from the shore, 
usually on elevations commanding 
the sea. The approaches will be 
churned up by bombers until the 
terrain will look like a series of 
gravel pits. There will be plenty of 
cover for the later landing parties. 
At the same time, naval units may 
engage the fortresses in artillery 
duels; the close-up attacks already 
in progress will compensate for the 
advantage shore batteries normal- 
ly enjoy over equivalent calibers on 
the water. The fortifications will be 
subjected to simultaneous assaults 
from the air, the sea, and the land. 
Where they are immune to normal 
vertical and dive bombing, low-fly- 
ing aircraft may loose projectiles, 
which will bring them in at angles 
close to the horizontal, like tor- 
pedoes launched at warships. 

The defenders will always be 
able to repel a single landing at- 
tempt. But they will have to con- 
tend with multiple raids—perhaps 
a dozen or more at a time. Even in 
the Dieppe operation, which in 
retrospect will seem like little more 
than a threatening gesture, the 
British were on six beaches at once. 
Of course, (Continued on page 224) 
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Landing boats like these play a large part in the tactics of amphibious war. Maneuverability and high 
speed make them hard to hit, while shallow draft and shelving bows enable them to run far up on beaches 


A heavily armored barge slides down the ways into fresh water at an inland shipyard. Built for the Navy 
and designed for ocean-going service in landing operations, it can hold a large amount of equipment 


Tank carriers that got their baptism of fire at Dieppe. They are seen moored alongside a British destroyer 
after the raid. One has a Bren-gun carrier still aboard. In large-scale landing operations, armadas of ves- 
sels like these approach the enemy-held coast under cover of darkness to avoid artillery fire, attack at dawn 
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Throw-Away Planes Are Convoy Escort 


EwemMy BOMBERS SIGHTED, HuRRiCANe 
FIGHTER LEAVES CATAPULT OF BaiTisn 
MERCHANT SHIP TO ENGAGE THEM 





0 PILOT ABANDONS PARACHUTE ON 
REACHING WATER, OPENS ANDO 
INFLATES RUBBER BOAT WITH 
SMALL CARBON-DIOXIOE FLASK 

2) HURRICANE, WITH ITS SUPERIOR SPEED, : 
MANEUVERABILITY, AND HEAVY FIRE 
POWER DESTROYS THE HEINKEL HE III-K’s 


e ONCE IN HIS BOAT HE CAN AWAIT RESCUE 
BY SEAMEN FROMAHIS CATAPULT SHIP 





POPULAR SCIENCE 





Slashing through forest and prairie for 1,600 miles, the 
Canadian-Alaskan Military Highway provides a well-graded, 
well-drained truck road for transporting men and supplies 


ALASKA 
HIGHWAY 


EDMONTON- | 
ALBERTA 


How U.S. Army Engineers Conquered Bogs and Forests 
in One of the Greatest Road-Building Jobs of Our Day 


supplies. The first of them already 

have passed over a newly built highway be- 
tween the United States and Alaska—a 
long-dreamed-of project ranking among the 
greatest engineering feats of modern times. 
Starting from Edmonton, Alberta, and 
Dawson Creek, British Columbia, where 
road and rail in turn had given up their 
struggle northward against the Canadian 
wilderness, the new highway drives through 


LL this winter, thousands of trucks will 
roll to the far north with soldiers and 
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1,600 miles of prairie, forest, and a 4,000- 
foot mountain pass to reach Fairbanks, 
Alaska. At this hub of the Territory’s trans- 
portation system, it connects with the Alas- 
kan Railroad to the port of Seward, and 
with airways to far outposts and defenses of 
our northern empire. 

Imperative war need has created the Ca- 
nadian-Alaskan Military Highway—called 
the Alcan Highway for short—in the almost 
incredible building time of scarcely more 
than six months. Until its construction, the 
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A railroad to Alaska? That would be ... | 
preferable to a highway, since it could ~~ 
carry more freight. And the War De- 
partment has already made an aerial 
reconnaissance for a proposed railroad 
leading from existing connections at 
Prince George, B. C., 1,300 miles north- 
ward to the Alaska Railroad. The favored 
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Giant Diesel tractors being unloaded at Dawson Creek, 
B.C., end of steel of the Northern Alberta Railroad. To 
beat the spring break-up, equipment was driven over the 
frozen waters of the mile-wide Peace River to start its work 


"Towns" along the highway are tiny settlements like the 
Hudson's Bay Company trading post below, where wilder- 
ness trappers and Indians trade their furs for supplies 


This soldier wears a mask for protection 
against penetrating dust. In summer, the 
workers toiled in temperatures as high as 
90 degrees, fighting mosquitoes and flies 


cago, Detroit, and eastward—the great _r- 
dustrial centers where tanks, trucks, and 
guns are built. There is a saving of from 
1,000 to 1,200 miles in distance from any 
point east or south of Minneapolis and St. 
Paul. Finally, and most important, the 
chosen route made for speed in construction. 

Providing two-way traffic over long 
stretches, the Alcan Highway offers a well- 
graded, well-drained truck road for prac- 
tically its entire length. Trucks span the 
distance from Canadian railheads to Alaska 
in 72 to 80 hours. Traffic is expected to be 
interrupted in April and May, when river ice 
carries away some of the timber bridges 
that cross 200 streams. New bridges, ready 
cut, and men and machinery to set them up, 
will be ready, waiting at the trouble spots. 
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Constructing and operating a U.S. mili- 
tary highway across Canadian territory sets 
something of a diplomatic precedent. Under 
the terms agreed to, Canada granted the 
right-of-way, and the United States did the 
building and paid the cost. We obtained a 
road that we had to have, double-quick, 
more valuable than a battleship and far 
less expensive. Canada benefits, in turn, 
from strengthened Alaskan defenses. 

At the “go” signal, the U.S. Army Engi- 
neers moved in, together with thousands of 
enlisted men and civilian workers. Con- 
struction crews started work at intervals 
along the route to speed operations. First 
through the forests crashed the bulldozers, 
powerful little machines that plowed down 
spruce, jackpine, and aspen like cornstalks, 
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Muskeg, the tussocky bogland of the subarctic, was 
expected to be a great obstacle. Army engineers 
conquered it with corduroy roadway—logs laid side 
by side and covered with gravel and glacial silt 


Scouting ahead of the construction gangs, soldier- 
surveyors prospected with transit and level to find 
the best line for the road through the wilderness 


and tossed them off a 100-foot cut. Forces 
of men cleared the trail they had left. 

Unconcerned by scarcity of steel, the En- 
gineers felled timbers for building bridges, 
which were fashioned by sawmills at the 
site. Rafts on pontons served as ferries for 
crossing turbulent creeks and streams. The 
troops toiled last summer under tempera- 
tures as high as 90 degrees, and had to wear 
gloves and net helmets for protection from 
swarms of mosquitoes and flies. In wet 
weather, they slogged through bottomless 
mud; when it was dry, they stirred up clouds 
of all-penetrating dust. 

Traffic on the Alcan Highway will be of 
two sorts. Soldiers and their equipment, 
light and medium artillery, war tanks, and 
ammunition of all kinds will go northward 
as needed, as well as food, clothing, oil, and 
stocks of gasoline for ground vehicles and 
for planes. Southbound trucks will not re- 
turn empty, for they will carry raw ma- 
terials important (Continued on page 232) 
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ASTOUNDING AS IS THE CHANGE, DURING 
LONG GEOLOGICAL AGES, FROM EOHIPPuS, 
THE FOX-SIZE PREHISTORIC HORSE, wit 
FOUR-TOED FOREFEET AND THREE-TOED 
HIND ONES, TO THE MODERN, SINGLE- 
HOOFED GIANT, PERCHERON, 'T iS 
NOTHING COMPARED TO THE TRANSFORM- 
ATION, IN ONE SHORT LIFE SPAN,OF ALMOST 
ANY INSECT? FOR EXAMPLE, THE 
MILKWEED or MONARCH BUTTERFLY, 








DANAUS ARCHIPPUS/ 
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THIS CONTINENTAL EUROPEAN FISH, THE 
BITTERLING (RxHOoDIMA AMARUS), LAYS ITS 
EGGS INSIDE THE FRESH-WATER MUSSEL THROUGH 
A LONG HOSE-LIKE OVIPOSITOR/ THE EGGS 
DEVELOP INSIDE THE MOLLUSK’S 
GILL PLATES / 


HERE is THE THREE-TOEDP BOX 
TURTLE, EXCEPTION TO THE RULE / 
ALL OUR OTHER BOX TURTLES HAVE 
FOUR CLAWS ON EACH HIND FOOT/ 
EVEN THEN, A FREAK WILL TURN 
UP IN THIS VARIANT, LIKE A FOUR- 
LEAF CLOVER, WITH THE 
REGULATION FouR CLAWS / 











a CREEPING DEVIL CACTUS, THe 
: *~ WEIRD PLANT FOUND IN LOWER <5 
CALIFORNIA, ACTUALLY CREEPS 
ACROSS THE DESERT, YEAR BY 
YEAR, LIKE A HUGE, SPINY SERPENT/ 
EACH PLANT LIFTS ITS HEAD, THEN 
MOVES FORWARD BY DYING 
BEHIND AND GROWING 
IN FRONT / 








WATER IS DRAWN 
OUT OF TANK AND 
AIR IS SUCKED 
THROUGH TUBE 
INTO TEST 
BOTTLES 


A een 
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By HARRY WALTON 


AS sentries of the Stamford, 
Conn., Auxiliary Police need 

not depend upon their trained noses 
alone to detect poison gases. These 
sentries are members of the Ameri- 
can Chemical Society who, accord- 
ing to their battalion gas officer, 
Lieut. Theodore F.. Bradley, writing 
in Chemical and Engineering News, 
have devised civilian-defense equip- 
ment to supplement the sense of 
smell, which may be deceived by 
lack of odor and other conditions. 
The simplest detectors are test 
papers that change color when ex- 
posed to certain gases. Potassium 
iodide—starch paper, for example, 
turns blue in the presence of chlo- 
rine, bromine, and nitrous fumes. 
Potassium bromide-—fluorescein 
paper changes from yellow to red 
when exposed to chlorine. Both 
papers are used moist. Filter paper 
immersed in a solution of ten grams 
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REAGENT KIT FOR ANALYZING POISON GASES 


] Distilled water, sol- | Soluble starch, rea- 
vent. gent. 


Q Hydrogen sulphide 13 Silver nitrate solu- 
generator. tion, reagent. 
3 Chlorinated lime, re- 14 Potassium iodide- 
agent. starch paper. 
4 Graduated cylinder, ] 5 Lead acetate paper. 
10 cc. 
5 Alcohol blowtorch. 16 Potassium bromide- 
fluorescein paper. 
6 Cuprous chloride for 17 Dimethylaniline pa- 
test paper, reagent. per. 
7 Ethanol, solvent. 18 Sodium iodoplatinate 
paper. 


Q N-heptone, solvent. GQ Selenium dioxide-cal- 
cium chloride, rea- 
gent. (Pat. pending). 

Q Gold chloride solu- QQ Ammonium hydroxide 

tion, reagent. solution, reagent. 
10 Sodium iodoplatinate 2] Glacial acetic acid, 
solution, reagent. solvent. 


1] Sodium hydroxide so- 29 Silica gel, absorbent. 
lution, reagent. 





Reagents, solvents, and accessories used to test 
poison gas are carried in a rack in a canvas bag. 
Views of the filled rack are given from opposite 
sides, The blowtorch helps speed volatilization 
while testing mustard gos and other contaminants 
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of dimethylaniline in 90 grams of carbon 
tetrachloride, and used dry, changes from 
white to yellow or brown in the presence of 
chlorpicrin, but the color soon fades. 
Lead acetate paper, made with a solution 
of ten grams of lead acetate in 90 cubic 
centimeters of distilled water, darkens or 
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Times as 
Heavy 


Symbol Name Persistency as Air 


HS Mustard Persistent 5.4 


M-1 Lewisite 


CG Phosgene Nonpersistent 


PS Chlorpicrin Persistent 


DM Adamsite Nonpersistent 
DA Diphenyichlor- 
arsine 


CN Chloraceto 
phenone 


Persistent* 





COMMON WAR GASES AND THEIR PROPERTIES 


Odor 


mustard, 
garlic or 
horse-radish 
™ a geranium 


new-mownhay .004 
or cut corn 

fly paper, .007 
anise, licorice 
faintly like 
smoke 

e ; shoe polish .003 


apple blos- 
soms, ripe fruit 
*When dispersed by burning (in candles) CN is nonpersistent. 


*No vapor density (weight as compared to that of air) is given because the agent does not give off 
vapor. It is a solid and is disseminated as a solid. 


Concentration 
detectable Lethal 
by odor Concentration 


(oz. per 1,000 cu. ft. of air) 
.0018 .15 (10-min. exposure) 


12 (10-min. exposure) 
.29 (30-min. exposure) 


.74 (30-min. exposure) 


difficult Not obtainable outdoors 
to detect 
Not obtainable outdoors 


.0001 .34 (30-min. exposure) 








becomes black when exposed to hydrogen 
sulphide. 

The more sensitive test papers will react 
to as little as one part of chlorine or phos- 
gene in a million parts of air, and need only 
be exposed to the atmosphere. Those for 


other gases require longer exposure, but 


their use may be facilitated by placing 
them in the reagent bottles of a portable 
aspirator designed by Lieutenant Bradley. 
This device sucks air in through certain 
indicator solutions or past test papers. No 
hand pumping or electrical connection is 
necessary; the apparatus can be left to op- 
erate alone or lowered into cellars. 

Although an improved design of the as- 
pirator is being put on the market, and all 
commercial rights are reserved, Lieutenant 
Bradley is willing for civilian-defense groups 
to copy the device for their own use. 

A five-gallon solvent pail, fitted with a 
pipe handle and water inlet and exhaust 
valves, forms the body. Holes bored in a 
thick block of wood hold fovr wide-mouthed 
one-ounce reagent bottles. Peepholes allow 
the contents to be seen. Copper tubes with 
flexible plastic ends connect the bottles to 
the large tank, which is filled with water. 
When the water is allowed to flow from the 
bottom valve, air is drawn in through the 
several liquid reagents, which change color, 
form precipitates, or otherwise react to the 
presence of gases. 

One of these reagents will indicate the 
presence of any of four gases. The solution 
is made by dissolving one gram of gold 
chloride and one gram of concentrated 
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hydrochloric acid in one liter of distilled 
water. Mustard gas turns it milky, carbon 
monoxide deep-purple, hydrogen sulphide 
black, and sulphur dioxide pink. 

A lye solution (20 grams of sodium hy- 
droxide in 80 grams of distilled water) will 
decompose lewisite and give off acetylene, 
which can be detected with freshly prepared 
cuprous chloride paper in a tube connected 
with the reagent bottle. 

Another reagent is made by dissolving 
0.265 gram of sodium iodide in a small 
quantity of water, adding 0.05 gram of 
chloroplatinic acid separately dissolved in 
two cubic centimeters of water, and diluting 
the mixture to 180 cubic centimeters. This 
gives a colored solution that can be further 
diluted with five to ten times its volume of 
distilled water. 

Carbon monoxide, sulphur dioxide, mus- 
tard, and certain other reducing gases will 
rob the solution of its color. If soluble starch 
is added, mustard gas will turn it deep blue. 

Pinch valves on the tubes make it possible 
to run from one to four tests simultaneous- 
ly. A funnel having a 100-mesh filter screen 
assists in testing soil, food, or other sub- 
stances for contamination. Accessories in- 
clude a hydrogen sulphide generator for 
detecting arsine, and silica gel for absorbing 
lewisite, mustard gas, chloraceto phenone, 
or brombenzyl cyanide. The khaki paint 
(patents pending) with which the appara- 
tus is finished contains nigrosine dye, which 
turns black on contact with liquid mustard 
gas and with liquid lewisite and blisters on 
prolonged exposure. 


107 





ery 


Cluttered with salvage gear, the 110-foot-wide deck of the Normandie tilts up at a 79-degree angle 


y (a4 SA oe 
H +H PORTHOLE PATCHES off n_ ingenious 
Salvage Engineers Are Using solution for the problem of cece up the 


All Their Tricks to Give Us countless small openings in the ship's side 
CHANNEL SECTION 


Back the Mammoth Normandie vooeut San 


ore 


By BERNARD WOLFE 


job in marine history, the experts as- 
signed to raise the former French liner Nor- 
manaie from the mud of New York's North 
River had to start literally at the bottom by 
setting up their own school for divers. Under 
war conditions, the 100 or more underwater 
workers needed for the job simply could not be 
found. Right at the pier where the mammoth 
luxury ship (now the U.S.S. Lafayette) lay 
on her side, Navy enlisted artificers were in- 
structed in the rudiments of diving and under- 
water salvage. At the same time, young naval 
officers graduating in engineering were rushed 
through a special course in naval architecture 


Begg by the biggest ship-salvage 
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Down the hatch goes a diver for the difficult feat of inserting a porthcle patch in 50 feet of water 


foe Clacle Sam 


Folded like this, the hinged patch is laboriously ... where it is fastened tightly by means of a tog- 
passed through the porthole by a diver. Then it is gle bar. Cement is then poured into the hole, fill- 
opened and pressed against the opposite surface... ing it up to the toggle bar for a watertight seal 
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SMALL PATCHES 
COVER HOLES 
FOR DIVERS 





GIANT PATCHES 


50-TON Box OF 
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DECK PATCHES seal hatches and other large openings below the present water level on the promenade 
deck. The largest of these, designed to cover engine and boiler hatches, are constructed as shown above. 
Locked to the deck over the hatches, they provide smaller openings through which the divers can descend 


to serve as junior forenmyen on the big job. 

To complicate the task, the only complete 
set of blueprints of the mammoth ship had 
been aboard when she burned and sank. 
Those that could be recovered were drawn 
up in the metric scale used by French de- 
signers. For weeks the engineers had to 
mark time while more than 500 workmen 
explored the 1,029-foot vessel inch by inch, 
the divers working by touch since the silt in 
the water was so thick that even powerful 
underwater lamps could not pierce it. 

It soon became clear that salvaging prob- 
lems never before raised had to be solved. 
For one thing, the after portion of the 
ship was bedded in soft mud whose maxi- 
mum bearing capacity in some places was 
less than the pressure exerted by the heeled- 
over vessel. In addition, the layer of bed- 
rock at the bottom of the slip rises toward 
the shoreline at a uniform grade until it 
reaches a level of 46 feet below low water at 
a point about 250 feet aft of the bow, then 
continues to the bulkhead line at the head 
of the slip with a uniform level of minus 
46 feet. The top of the mud line in the slip 
occurs at about minus 36 feet, but samples 
taken from this level down to minus 43 feet 
showed the mud to be of very liquid con- 
sistency. Although the greater portion of 
the ship’s weight was resting in mud, there 
was found to be a consicerable concentra- 
tion of load at the edge of the rock shelf. 

Engineers soon discovered that the ship's 
original position was unstable. Transit rec- 
ords taken at regular intervals indicated 
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that the stern was constantly settling 
deeper in the mud, while the bow showed a 
corresponding rise. The fulcrum of the mo- 
tion was at the edge of the rock shelf. 

There are at least 20 different ways of 
salvaging a ship. The engineers working on 
the Lafayette had to choose between them, 
bearing in mind the special conditions pre- 
vailing at Pier 88. Obviously, they could do 
nothing that woyld disturb the mud in the 
slip, since the ship's position was already so 
precarious. The immediate job was to 
lighten the stern or restore some lost buoy- 
ancy quickly to the middle portion, as well 
as to re-establish enough buoyancy to elimi- 
nate the concentrated loading at the edge 
of the rock shelf. After weighing the pros 
and cons, the engineers finally cast their 
votes for the method of controlled pump- 
ing, whereby watertight compartments are 
erected within the ship and then carefully 
emptied in predetermined sequence so that 
the list and trim of the vessel as it is floated 
and righted will be subject to control. 

This method, while quicker and more cer- 
tain of success than any other, involves a 
vast number of preliminary operations, 
most of them under water. The vessel's list 
and trim as it comes afloat will not be con- 
trollable unless the movement of the free 
water remaining in the ship is restricted by 
both fore-and-aft and transverse bulkheads. 
Before pumping can begin, all the compart- 
ments which are to be emptied must be 
sealed tight and drain holes must be in- 
stalled to eliminate fatal water pockets. 
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4 PLANK WITH INSIDE 


However, before any constructive div- 
ing operations inside the ship could get 
under way, underwater compartments 
had to be cleared of the mud and debris 
with which they were clogged. When 
the vessel toppled over, about 10,000 
cubic yards of mud entered the hull 
through open or broken air ports, cargo 
ports, and deck hatches. To further com- 
plicate matters, all the loose furniture, 
ornamental fittings, and other equipment 
had dropped to port and mixed with the 
mud in the ship’s lower portion. All this, 
plus huge quantities of broken glass 
the diver’s deadly enemy, since it can cut 
his air hose or rip his diving dress—had 
to be cleaned out. 

Today a great deal of this preliminary 
work has been accomplished. Many par- 
tition bulkheads, ornamental sheathings, 
and deck insulations have already been 
cut away wherever they interfere with 
diving operations. And over 95 percent 
of the ship’s superstructure—practically 
every item above the promenade deck, 
including the three great smokestacks 
has been stripped away and scrapped, 
yielding almost 4,000 tons of precious 
metal. The removal of these top decks 
has lowered the ship’s center of gravity 
and decreased the magnitude of move- 
ment needed to right it. 

Now most of the divers are hard at 
work on the main job, that of sealing up 
the compartments to be used in con- 
trolled pumping. The underwater por- 
tion of the promenade deck is being 
reinforced from the main deck by shores, 
to enable it to withstand external water 
pressure when the pumping begins. All 
of its submerged openings—elevator 
hatches, air ducts, engine and boiler 
hatches, as well as countless smaller 
vents of all sizes and shapes—are being 
sealed tight from the port side to a point 
well above the high-tide level, so that 
the deck will be serviceable as one of 
the fore-and-aft bulkheads. 

The other deck being used as a fore- 
and-aft bulkhead is E deck, which in the 
original design was more nearly watertight 
than the others, since it was at the water 


BULKHEADS of wood are constructed by divers 
where needed to supplement those in the ship's 
structure. Drawing and photograph show how they 
are built and anchored to the steel sides. By 
breaking up the longitudinal compartments as 
shown below, they will control the flow of water 
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line and seaied in sections as a precaution- 
ary measure. With the complete sealing of 
the port sections of the promenade and E 
decks, the ship will be divided longitudi- 
nally into two compartments running from 
bow to stern. These long chambers will, in 
turn, be broken up by a series of transverse 
buikheads. 

Practically all the Lafayette’s original 
transverse bulkheads, except for a few near 
the ends of the ship, were built up as far 
as E or D deck, that is, just up to, or one 
deck above, the water line when the ship 
But now, since the ship is over 
a 79-degree slant, the 
original transverse bulkheads have to be 
extended right straight through to the 
promenade deck, then reinforced and built 
up above the present low-water level, which 
on the port side is almost halfway up the 
110-foot-wide promenade deck. When this 
huge job is finished there will be eight 
transverse bulkheads extending clear out 
to the promenade deck, spanning the entire 
nine-deck depth of the ship, and four more 
going up as far as E deck. 

Building these bulkheads is the biggest 
construction item, but another engineering 
headache from the thousand-odd 
vents found in all locations on the ship. 
In addition to the approximately 375 air 
ports, 14 cargo ports, and miscellaneous 
scupper and drain pipe openings and 
hatches now under water on the port side, 
there are about 500 various openings in the 
port side of the promenade deck alone 
which must be blanked off. 


was afloat. 
on its port side at 


comes 


When all the preliminary stripping and 
bulkhead construction is finished, pumps will 
be installed and the raising of the vessel will 
begin. With a system of suction and dis- 
charge pumping, controlled quantities of 
water will be removed from the numerous 
watertight chambers, starting down near 
the bow to increase the buoyancy at that 
point until the ship floats clear from the 
rock ledge on which it now rests. At the 
same time, or immediately following, the 
buoyancy aft and amidships will have to be 
increased to prevent the rest of the ship 
from nosing deeper into the mud. 

Once the ship is completely afloat, the 
pumping will be altered to cause a listing 
movement that will bring it upright again. 
During all these complicated pumping oper- 
ations, the wing and double-bottom tanks 
which line the ship’s keel will be used as 
supplementary controls, as well as all the 
chambers built up by bulkheading and 
sealing off the decks. 

When the prostrate Lafayette is floated 
and righted again, only half the battle, al- 
though the toughest half by far, will have 
been won. It will take many more months 
before she is reconditioned and fitted out 
for whatever war duties are assigned to her. 
But in the meantime, invaluable experience 
in salvage is being gained by the hard- 
working experts who swarm over the ves- 
sel's barren, rusted hull and feel their 
way through its muddy depths. This experi- 
ence will augment the number of trained 
salvage personnel in the service—a valu- 
able addition to our fighting services. 


RAISING is the crucial operation for which all others set the stage. As water is pumped from the 
watertight compartments, the ship will slowly right itself and rise from its bed in the river-bottom mud 
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PUMPING will be done by units mounted on hinged 
platforms set near the water line and adjusted to 
changing angles as the ship rights itself. Air 
pumped to hose intakes will suck water to pumps 
which will discharge it on the outside of the vessel 
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Water counterweight in the starboard wing tanks will help bring the vessel to an even keel. As the center 
line approaches a 60-degree angle with the horizontal, between-decks pumps will be moved farther to port side 
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Fine brushes come only from skilled hands. This old-timer has 
worked at the same bench for over 40 years. At the right is a 
magnified comparison of natyral pig bristles with Du Pont's 

(split tips) 


new Nylon product. Natural bristles have "flag 


By ALBERT Q. MAISEL 


OOD news for painters is the announce- 
ment that Du Pont chemists have 
succeeded in producing a synthetic 

Nylon paintbrush bristle with the taper, re- 
siliency, and toughness of the natural ma- 
terial. Natural bristles are normally imported 
from China, India, France, Poland, or Russia. 

rhe paintbrush we take so much for grant- 
ed is the product of an age-old craft mod- 
ified only to a limited degree by modern in- 


dustrial techniques. Almost every item that 
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TAPERED 
NYLON 
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goes into a fine brush is under some form 
of restriction today—a reason for conserv- 
ing the brushes you now have. 

The heart of the brush is, of course, its 
bristle. The finest bristle is built by nature 
along the lines of a flag pole. At the root 
end, it is thick and springy. It tapers even- 
ly until, at the other end, it breaks into what 
brushmakers call the “flag.’’ It is for this 
reasor that pigs’ bristles are ideal for paint 
brushes, for only the pig produces a bristle 
that is naturally split, at the tip, into from 
three to six separate sections, each about 


BRUSHMAKER’'S TOOLS. 
Unlike highly industrialized 
trades, the making of paint- 
brushes is a 1,000-year- 
old handicraft which still 
follows the traditions of the 
old-4ashioned artisan. Brush- 
maker's “tool kit” consists 
simply of a knife, two combs, 
scissors, rule, and a mallet 





Chinese 
Pigs Bristle 


(TIENTSIN VARIETY) 


Prior to the war, bristles and hair for brushes came from all over the world. To conserve bristle stock 
on hand, the Government has ordered brushmakers to mix horsehair with bristle in the proportion of 45-55 


half an inch in length. It is these “flag” 
sections that make a fine brush work with- 
out streaking the paint. 

The nearest natural approach to pig’s 
bristle is found in the hair from the tails of 
wild Argentine horses. But such hair, cut 
from 28-inch sections of tail, naturally pos- 
sesses no flag. To remedy this defect, brush- 
makers apply an artificial flag to horsehair 
by inserting it into a shredding machine, the 


FROM RAW BRISTLE TO FINISHED 
BRUSH IS THE WORK OF EXPERTS 


T Bristles are here being put in a gas-heated 


drying oven to straighten out their natural 
curve or bend which tends to make a brush mat 
and tangle. Prior to this operation, the bris- 
tles, tied 
large vats for a period of three hours. Under 


into bundles, have been boiled in 


the forced currents of hot air of the oven, the 
bristles gradually dry out straight and true 
Photographs made at Baker Brush Company by Robert Smith 
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revolving spokes of which “split hairs” by 
cutting each hair end into several flags. 
Since no new bristle now comes from China, 
the Government has ordered all brush- 
makers to mix horsehair with their bristle, 
in a ratio of 45 to 55, so that existing stocks 
may be spread to take care of vastly ex- 
panded wartime brush needs. A number of 
manufacturers have developed artificial 
bristles, but the stumbling block so far has 
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On the endless belt of this mixing machine, bristles 
of varied texture and length may be assembled to 
give any desired set of qualities in a brush. Six to twelve 
runs through the machine ore required. High-speed 
combing mechanisms keep the bristles in alignment 


Blank ferrules are being fed into this shap- 
ing machine which turns and locks their ends 
to form a perfect flat oval. Later, ferrules will 
be stamped with trademark, brand, size markings 


Fixed to the brushmaker's bench is a metul 
comb of twelve flat brass spikes. With a 
practiced twist of the wrist, the brushmoaker re- 
aligns the hair by pulling it through the comb 


been to give them the necessary taper. 

Imported bristle has a natural bend 
which must be removed before it can 
be used for brushmaking. Thus the 
first step in the process of manu- 
facture calls for the boiling of the 
bristle bundles. The tightly tied bris- 
tles soften under prolonged boiling. 
They stiffen again when dried in the 
hot, circulated air of a gas-fired oven, 
drying straight and true. 

Since brushes for different purposes 
must possess differing qualities, vari- 
ous types of bristle, differing in length 
and texture, are mixed for each type 
of brush. By using several lengths of 
bristle, the brushmaker gives his 
product a greatly extended useful life, 
for the flag wears off the longest 
bristles first, only to uncover the 
shorter bristles with their flag ends 
intact. Another reason for mixing 


4 Once the hair has been properly processed and 
the ferrule is ready to receive it, the initial 
step in the actual process of brush making is 
to weigh out the precise amount of hair required 


4 The next step is to insert the “knot™ of hair 
into the ferrule which, following the shaping 
process, has since been riveted or soldered in order 
that the bristles may have sufficient support 





bristle is that bristle with the finest flag 
may prove too pliant and soft. By adding a 
small percentage of stiffer bristles, the 
brushmaker provides adequate body and 
resilience. 

The primary mixing process, known as 
“laying the bristle,” is a hand operation, 
conducted by skilled “hair hands.” The dif- 
ferent colors, grades, and lengths, including 
now the required amount of horsehair, are 
placed layer over layer on a large table. 
The art of spreading the hair and bristle 
seems simple to an onlooker, but only men 
with years of practice can handle the bristle 
without getting it all matted and out of 
direction. The “laid out” bristle is next 
placed in a mixing machine which carries it 
over and over again through a series of 
belts. As the “mix” passes a mixing point, 
a reciprocating-arm mechanism drops the 
bristle from an upper to a lower belt, the 
continuous dropping action mixing the hair 


7 Here the ferrule is being pushed down to with- 
in an inch of the butt ends. Because bristles 
taper, the ferrule, which passed easily over the 
thin "flag" ends, now begins to fit quite tightly 


9 On larger brushes, as many as two or three 


plugs may be inserted. At this point, the 
brushmoker aligns the bristles with his fingers— 
a process that requires great manual dexterity 


more and more with every operation. 
The ferrule, the metal band which con- 
nects the bristles to the brush handle, is 
meanwhile formed on automatic machines. 
The best ferrules are made of brass or 
nickel-plated or tin-plated steel. Cheaper 
ferrules are sometimes made of so-called 
“black plate,” an uncoated steel sheet. 
Ferrule and bristles meet at the brush- 
maker’s bench, where the master craftsmen 
of the trade actually form the brush. The 
brushmaker’s tools are simple: a metal- 
faced bench, a scale to weigh out the re- 
quired amounts of bristle, combs to straight- 
en the hair, a knife, scissors, a ruler, and a 
mallet. You can buy them all for two dol- 
lars. What you can’t buy is the years of 
skill with which he quickly converts hair, 
bristle, and metal into a fine painting tool, 
each bristle in its proper place, each ex- 
tending the right length from the ferrule. 
The most skilled of all brushmakers are 


8 Inserting a long, thin wooden plug in between 
the bristles where they extend over the edge 
of the ferrule, the brushmaker evens off the butt 
ends by clipping them with a blunt metal knife 
10 A comb with round, parallel brass teeth is 

used to straighten out the bristles. In case 


a few still extend beyond the mass, they are re- 
moved with scissors or an ordinary paring knife 
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varying from one quarter to one half an inch. Only 


this 


the oven below. After four hours 
275 degrees. Twelve hours later rubber is vulcanized 


the “cup chiselers.”” It is they who make 
brushes with shaped painting edges, such as 
master painters use for their finest varnish 
and trim work. The true chiseled brush is 
formed by placing the bristle “knot,” flag 
ends downward, into a brass cup. The bot- 
tom of this cup is shaped to the exact curve 
the final chisel edge is expected to take. The 
cup is beaten with a rhythmic tattoo that 
makes a cup-chiseling room in a brush fac- 
tory sound like a jazz drummers’ convention. 
Knocking the cup four times a second or 
faster against the metal top of his bench, 
the brushmaker soon causes the bristles to 
align themselves in conformity with the 
cup’s chisel shape. Then he trims the butt 
ends of the knot straight with his scissors 
and inserts the bristle bundle into the fer- 
rule. 

Without a setting, the bristle would soon 
come free from the ferrule, for it is held 
there by only a one-quarter to one-half-inch 


overlap. Originally, pitch was used for set- 


Bristles are forced through the ferrule (held 
on metal jig) until each is at a fixed level 
remains in the ferrule 


bit of bristle 


small 


Brushes are placed on trays which move ferris- 
wheel fashion through the 160-degree air of 
heat is raised to 


ting purposes, but this was long since aban- 
doned for shellac which, in turn, has been 
replaced for the last 20 years or more by 
vulcanized rubber. Rubber is fed into the 
ferrule as a thick, gummy mass, measured 
and dispensed by a machine so that each 
brush gets precisely the required amount. 
When the stacked brushes are placed in 
tray in a vulcanizing oven, they are first 
heated at 160 degrees F. This causes the 
rubber to soften and flow into the inter- 
stices between the bristles. When the rubber 
has flowed down to the very edge of the 
ferrule, in from one to four hours, the oven 
heat is raised to 275 degrees F. Within 12 
to 14 hours, depending on the size of brush 
being treated, the hardening or vulcaniza- 
tion is completed. 

Brush handles are made of hard wood, 
usually maple. Each shape is traditional, 
having been worked out after years and 
even generations of use by exacting master 
painters. Many other style points in brush- 


12 The vulcanizing process begins with a mechan- 
ical dispenser feeding out precisely the right 
amount of rubber. Note the wooden plugs and butt 
ends of the bristles in the bottom of the ferrule 


14 As an added measure of safety for the larger 
brushes, nails are firmly driven through holes 
drilled in the ferrule. This locks the ferrule, rub- 
ber setting, and the wooden plugs into a tight unit 





HANDLE 


15 Hardwood handles, tapered so as to fit tight- 
ly into the ferrule, are hammered into place 
with a hardwood bar to avoid marring their finish 


17 Size, brand, and grade markings are 
now stamped on the handle shown be- 
low with a hot die which is worked through a 
sheet of gold or aluminum leaf. This leaf is 
fed from a roll automatically, the operator 
merely positioning the brush and pressing 
a pedal. At right, bristles are wrapped to 
protect them from dirt and rough handling 


making are governed largely by tradition. 

Brushes are made in a bewildering variety 
of shapes and sizes. In recent years there 
has been some tendency to simplify and stand- 
ardize brush sizes, but hundreds of varieties 
are still made. Flat varnish and enamel 
brushes find the widest market. These come 
in widths graded in half inches, providing 


sizes best suited to virtually all types of 


] Nailing the handle to the ferrule. Handle 
shapes are one of the many traditions of the 
trade dictated by generations of master painters 


work. “Length out,” the distance which the 
bristles extend from the end of the ferrule, 
is, to a large degree, a measure of brush 
quality. Naturally, brushes of greater width 
have longer bristles. But, as between two 
brushes of equal width, the one with the 
greater “length out” will generally cost 
more, work better, wear longer, and do a 
smoother painting job. 


Cross section of a brush is shown below. Brushes are made in a wide variety of styles—due partly 
to varying usage, but mostly to tradition-bound preference of painters in different parts of the country 


A CROSS SECTION OF A TWO-PLUG FLAT BRUSH 
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A RIVET TIMER which can be attached toa 
portable riveting gun, and which works 
either automatically or manually, now 
insures rivet bucktails of uniform height 
and diameter, and avoids the need of re- 


hitting or the possibility of overhitting. 
Time cycles are controlled by dial. 


THIS QUICK-ACTION VISE, which slides 
open and shut like a drawer, can be 
locked at any position with only 
two turns of the handle. When the 
paw! is engaged on the steel rack, 
as shown, the vise is ready to grip. 
Two handle turns to the left disen- 
gage the pawl and permit free 

opening and closing of the jaws. 
When they are in the position de- 
sired, two turns of the handle to the 
right re-engage the pawl, and again 
the vise is ready to grip. 


PIPE BENDS up to 180 degrees can 
be made without heating of filling 
with this portable hydraulic bend- 
er. Equipped with seven sizes of 
formers, it can handle both steel 
and iron pipe, or solid bars of mild 
steel, from % to two inches. Con- 
sisting of a pipe-holder frame, 
1 hydraulic jack, and a former 
which is attached to the plunger 
of the jack, the bender weighs 98 
pounds, is 32 inches in length, and 
can be set up in less than a min- 
ute without need of bolting. Less 
than three minutes is required to 
produce bends in any size of pipe. 
The unit can also be used for any 
kind of pushing or pressing work 





LEVEL GAUGE built into a pencil is one of the pencil is just as compact and operates in 
latest time-saving gadgets for defense work- precisely the same manner as any other 
ers, home mechanics, carpenters, etc. The mechanical pencil. 
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Seienee Discovers How Germs Die 


ELECTRON MICROSCOPE 
OPENS NEW RESEARCH 


How" germ-killing agents, 
such as silver nitrate and 
bichloride of mercury, act on 
the individual disease germs is 
revealed for the first time in a 
new triumph of the powerful 
RCA electron microscope. Dr. 
Stuart Mudd, of the University 
of Pennsylvania, and Dr. 
Thomas F. Anderson, of the 
RCA Manufacturing Company, 
collaborating in studies along 
this line, find that silver nitrate 
completely destroys the fla- 
gella, or propellers, of the ty- 
phoid-fever germ, as shown in 
the lower electron micrograph 
at the right, while lead acetate 

shown in the upper electron 
micrograph—darkens the fla- 
gella but does not destroy 
them. 

Other points of extreme in- 
terest revealed by the two 
electron micrographs are the 
action on protoplasm, which is 
the life of the cell. Silver ni- 
trate stains the protoplasm 
black, and seems to shrink the 
entire germ, but apparently 
does not affect the wall of the 
cell. When mixed with lead 
acetate, the germ swells, and 
its protoplasm escapes its wall 
to form a halo around it. 

Dr. Mudd and Dr. Anderson 
also observed the action of 
lead, silver, nickel, and mer- 
cury salts on cholera and dys- 
entery germs and on the micro- 
organism Fusobacterium. 

A number of RCA electron 
microscopes are in operation 
in scientific fields, including 
biology, metallurgy, and chem- 
istry, making possible impor- 
tant investigations of bacterial 
morphology and metabolism, 
viruses, antigen-antibody re- 
actions, and chromosome struc- 
ture; of iron and its alloys, 
brasses, and other metals. The 
instruments are also used to 
study particle size and shape, 
colloids, surface chemistry, 
thin films, and plastics. 
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FLIGHT DECK 


AS AN AERIAL AIRCRAFT CARRIER 


FLYING AIRCRAFT CARRIERS and huge troop and 
cargo air transports with a range of 8,000 
miles have been designed by Horace Chap- 
man Young and Eric Langlands as combina- 
tions of airship and airplane. The Airwing, 
as the craft is called, is built as a flying 
wing with space within its single-wing body 
for helium, fuel, crew, and pay load and tun- 
nels in which propellers or blowers operate. 

This wind-tunnel operation is based on the 
principle that the plane will both pull and 
push itself forward—-pulling through suction 
caused by a semivacuum created in front, 
and driving by exhaust pressure at the rear. 


The helium gives it additional lifting power, 
making a total load of 63 tons possible for a 
ship 250 feet square and 62'4 feet in height. 
A troop transport of the same size would 
accommodate 300 soldiers fully equipped for 
service abroad. The aircraft carrier is de- 
signed with a flight deck 180 feet wide by 
200 feet long that could be lowered below 
the hull to allow 12 fighter planes to take off 
and land. 

Maximum speed is estimated at 240 miles 
an hour, take-off speed at 30, and landing 
speed at 20. The Airwing could cruise 270 
hours at 30 miles an hour. 








TWO-MAN PARATANKS 
small enough to be trans- 
ported in cargo planes 
are proposed by Martial 
and Scull, industrial de- 
signers, to provide a 
quick means of landing 
mechanized equipment 
behind enemy lines. The 
all-welded tank at right 
is triangular in shape 
with two forward wheels 
and a track-type runner 
in the rear. It carries a 
37 - millimeter antitank 
gun coupled with a heavy 
machine gun. The occu- 
pants also have subma- 
chine guns and grenades. 











EXTRA FOLDING WINGS on a plane proposed by 
Byron T. Wall, of Raymond, Alta., Canada, ‘ 
increase the wing area and drag, allowing 0 yo senate rele 
it to take off and land at the low speed of a HIGH SPEED, BUT SAFE 
biplane and yet retain the longer flight ore nrg pg 
range and high speed of a monoplane when 
it is in the air. The auxiliary wings are 
raised before the take-off, giving the plane 
extra lift and requiring a much shorter run 
—an important consideration on small fields. 
When sufficient speed has been attained in 
the air, the auxiliary wings are retracted, 
folding into the fuselage and lower wings 
and eliminating the drag of struts and extra 
wing area. Recesses in the fuselage and low- 
er wings cut resistance when the upper 
wings are folded. In landing, the procedure 
is reversed, with the upper wings being 
separated from the lower at an angle be- 
ginning at the outer edges. This offsets suc- 
tion that would tend to hold the wings to- 
gether if the action were in parallel planes. 


©) TRANSITION FROM 
SMALL TO LARGE 
WING AREA 
UPPER WING UNFOLOS 
TO CONVERT MONOPLANE 
INTO A BIPLANE 


© FOR LOW-SPEED FLIGHT 
AND SAFE LANDINGS 


AS A BIPLANE, THE PLANE'S 
WING AREA 1S DOUBLED 





WOODEN BODIES are being 
built on all new Army 
trucks, making use of mate- 
rials that are plentiful and 
conserving metal for more 
vital purposes. Body longi- 
tudinal sills, cross members, 
side and front panels, and 
tailboards are all of wood 
bolted together in the new 
construction. Troop seats, 
which were of wood in the 
old trucks as well, are inter- 
changeable. Metal skid 
strips cover the floor to pro- 
tect the boards from wear. 


ete 


Bolts are used with washers to hold 
the wooden bodies of the new Army 
trucks together, 700 being required 














ELECTRIC GUNS FOR EXPLOSIVE RIVETS are among the latest 
tools invented to assist in airplane construction and re- 
pair. When heat is applied through thermostatically 
controlled electricity, it sets off a charge in the shank 
end of a rivet, spreading the cap automatically to make 
a strong joint that formerly required hammer blows. 
This method is of particular advantage in riveting plane 
parts that are hard to reach. 


DOUBLE-EDGED RAZOR BLADES are 
sharpened in a few seconds on a 
new hone marketed by the Mar- 
lin Firearms Co., shown above. 
The stone is curved at the proper 
angle to hone the cutting edge 
and is provided with a metal clip 
that holds the blade in the cor- 
rect position and applies all the 
pressure required during strokes. 
Operation is not mechanical, be- 
ing entirely by hand. 
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Movable Walls Built of Glass 


EW glass-block partitions, held together 
N with ridged wooden strips instead of 
mortar, are as easy to take down and move 
as they are to install. This development 
will make it possible to change layouts of 
interiors of homes and office and factory 
buildings almost at will. The blocks are 
slotted on four ed,zes for locking on the 
ridged strips, and at the ends of a wall are 
anchored in position by a system of wooden 
wedges. The wooden “mortar” strips may 


be painted or stained before being put in 
place, or their edges may be finished later. 
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With a wooden frame, A, installed on adjoining 
walls, glass blocks are laid in tiers and held by 
horizontal and vertical strips, B and C. The 
rows are locked with wedges, D, as they are laid 


Blocks are laid on horizontal wooden strips with 
vertical, interlocking strips between them, as at 
left. The result is the translucent partition below 
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sume LITTER-CARRYING STRAPS are a part of the 
regular equipment of today's American medical sol- 
PHOTOGRAPHS BY WILLIAM W. MORRIS dier. When not in use, they are carried in a pouch 


ECHANIZED warfare has brought’ given sector. When things go well, the per- 
new problems to the Army’s Med- centage of wounded is likely to be less, but 
ical Department. Even on a rela- the very success of the operation introduces 

tively static battle front, like those of the new difficulties. A clearing or sorting sta- 
first World War, the task of aiding and tion for the wounded which was located six 
bringing back the wounded is a gigantic miles behind the front at the beginning of 
one. In fluid blitzkrieg fighting, with the the attack may be 20 to 30 miles behind 
tide of battle rolling rapidly over miles of after afew hours. Yet the medical units are 
countryside, the medical men must wage a bound to keep up with the movement some- 
blitzkrieg of their own-——in reverse. how, for time is precious. The sooner a seri- 

Win, lose, or draw, the Medical Depart- ously wounded man can be picked up, given 
ment has its hands full. When things go first aid, and evacuated, the better his 
badly, it may find itself responsible for 25 chances of survival. The farther back he 
percent of the total personnel engaged in a goes the more comfortable he can be made 


HOW WOUNDED ARE REMOVED FROM A TYPICAL BATTLE AREA 
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This harness is a great help when wounded have to 
be carried considerable distances to aid stations 
and to collecting stations farther behind the lines 


and the more adequate the treatment which 
can be given him. 

The illustration at left below is a sche- 
matic representation of our Army’s current 
arrangements for handling the wounded. 
From right to left, the sketch shows the 
combat area between the battle front and 
the nearest railhead. Evacuation is carried 
out in stages or echelons. The zone between 
the battle line and the collecting station or 
assembly point, normally about 1% to two 
miles in depth, is called the first echelon. In 
this zone all service to the wounded is ren- 
dered by medical personnel attached to the 
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MEDICAL OFFICER carries a field pack, gas 
mask, first-aid packet, canteen, and musette bag. 
An important innovation in his equipment is the 
use of prepared units for administering morphine. 
These are much more easily used under fire than 
the hypodermic-syringe outfits formerly employed 
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This is a section of a modern hos- 
pital train. Patients carried in 


ce ; 
/OESK-CABINET ward cars have dressings changed 


and receive other necessary surgi- 


CASE-HISTORY cal care in the hospital unit cars 
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line units. The second echelon begins at the 
collecting station and extends to the clear- 
ing station five to eight miles behind the 
line of departure. This is a divisional zone, 
in which service is rendered by the division 
medical units. Still farther back, in the 
third echelon, the medical units attached to 
an army, which consists of several corps and 
divisions, take over the casualties. 

In the battle area itself, essential first aid 
is given to the wounded, under whatever 
cover can be found, by first-aid men at- 
tached to the companies in combat. The 
next step is to get the wounded back to bat- 
talion aid stations some 300 to 500 yards be- 
hind the front line. These field dressing sta- 
tions usually afford shelter from rifle fire, 
but not from chance artillery hits. Every 
effort is made to locate them so that the 
wounded can be brought in by stretcher- 
bearers under some sort of cover, as behind 
a hill or ridge, and if at all possible be 
evacuated, when night falls, in vehicles 
rather than on foot. The normal comple- 
ment of the aid station is two medical offi- 
cers and seven enlisted men trained in han- 
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dling injuries. Here efficient temporary 
dressing of wounds is possible and morphine 
is available. 

If the battalion moves forward the station 
moves with it, the patients already deposited 
being left with medical attendance until 
they can be brought back, by ambulances or 
stretcher-bearers, to the collecting stations. 
Each of the collecting stations is fed by sev- 
eral battalion aid stations. Like the latter, 
the collecting stations move forward with 
the combat forces. The collecting stations 
are essentially intermediate medical bases 
where patients are examined, sorted, and 
prepared for evacuation to the clearing sta- 
tions. Between the collecting and clearing 
stations an ambulance shuttle service is 
maintained. During the night the ambu- 
lances may be able to go all the way up to 
the battalion aid stations. When this is 
feasible the wounded are far better off, for 
it is in the first echelon that the worst bot- 
tlenecks occur. 

The division clearing station is usually 
out of medium artillery range, and on a 
good route to both (Continued on page 132) 
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Function of the hospital train is 
to move wounded from the near- 
est available railhead to points 
outside the combat area. It is de- 
signed to give them all necessary 


qunen Gon care while they are in transit 
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THIS IS THE MEDICAL MAN OF WORLD WAR ! . 


BELT held gauze bandages, indi- 
vidual dressing packets, iodine 
swabs, adhesive plasters, tourni- 
quet, aromatic spirits of ammonia, 
scissors, pencil, diagnosis tags 


DRESSINGS for first-aid 
use were wrapped individ- 
ually in sealed packets, 
often troublesome to open 


LAMP for applying dress- 
ings at night was the old 
folding Stonebridge can- 
dle lantern, shown at the 
left folded and open. Light 
from candle shone through 
its small isinglass window 


MEDICAL MAN of 
first World War could 
not get at reor pock- 
ets of his belt easily 
under fire, or catch a 
nap between attacks 
with his belt on. Gas 
mask, not shown here, 
was also part of load 


“M. D. CHESTS" held 
supplies for stations. 
Forward battalion aid 
station had two No. | 
chests with dressings 
and one No. 2 chest of 
surgical _instruments 
and supplies. Chests 
weighed from 175 to 
200 pounds each, and 
could be carried on a 
stretcher by four men 
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IS HIS COUNTERPART OF TODAY 


BELT pouch has a false bottom. 
Regularly worn as at the right, 
above, it can be extended by re- 
moving the lacing to make room 
for additional supplies, bandages 


DRESSINGS now come 
in individual cartons like 
this, which; keep them 
in better shape and 
handier for first aid 


LAMP with neon tube 
and battery has been de- 
veloped and may be 
made standard equip- 
ment for emergency 
operations as well as 
for dressings in the field 


MEDICAL MAN, 1943 
model. All his equip- 
ment is designed for 
efficiency and adapt- 
ability to conditions. 
Note adjustable-depth 
nouches. Additional 
supplies carried are 
governed by conditions 


PACKS are now being 
tried out as substi- 
tutes for chests for 
forward aid stations. 
Two of these, weighing 
about 40 pounds each, 
would replace a chest. 
Slide fasteners give 
ready access to band- 
ages and supplies, as 
seen at right. Modern 
packaging saves space 
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LEFT POUCH contains pencil, book of tags, 
eight small first-cid packets. The litter- 
carrying straps (not shown) also hove a place 


Pouch at normal size (right) and extended. In 
regular use, false bottom folds compactly. If 
lacings are removed size of pouch is doubled 


WATER may have to be carried to forward 
aid stations. This is an experimental pack with 
which a man can carry a five-gallon QM can 
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RIGHT POUCH holds ammonia flask and cup, 
iodine swabs, triangular and gauze bandages, 
adhesive plaster, safety pins, and scissors 


the front and the rear. Here a more careful 
sorting of casualties takes place. Some may be 
found fit for duty and returned to the front. 
Others, who require operative treatment, are 
taken care of by a mobile surgical unit at- 
tached to the clearing station. Thence the seri- 
ous cases are sent back to the evacuation hos- 
pital, which normally is located at a railhead or 
airport where hospital trains or planes are 
available to take them out of the combat zone 
as soon as they are fit for the journey. Less 
serious injuries are treated at a convalescent 
hospital in the same neighborhood. After dis- 
charge these are sent to a replacement depot 
and returned to the front. 

The foregoing will give the reader some idea 
of the transportation difficulties involved in 
giving first-aid and evacuation service to the 
wounded. Yet it presupposes a relatively slow- 
moving tactical situation in which the disabled 
man has to be carried only a few hundred yards 
on a stretcher before he is laid on a table be- 
fore a medical officer. Suppose, however, that 
the injured soldier is in a tank operating with 
an armored division. There is no room for 
company aid men in tanks. Members of tank 
crews are trained to take care of their own 
emergency cases, using vehicular first-aid kits 
carried in the tanks. The company aid men 
follow the advance in motor vehicles and col- 
lect casualties along a central axis of evacua- 
tion. They then get their patients to the rear 
from prearranged rallying points. Half-track 
armored vehicles which have carried armored- 
division infantry behind the tanks are often 
used for this purpose. These half-tracks are 
equipped with litter braces so that they may 
be used as improvised ambulances. 

Who are the men responsible for the health 
of the millions of Americans already in the 
Army and the millions who will soon join 
them? Where do they come from and how are 
they trained? Some civilians have an idea that 
most of the Medical Department's personnel 
consists of physicians. The fact is that out of a 
total strength of 125,000 before Pearl Harbor 
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(current figures are restricted), only 13,000, 
or a little more than 10 percent, were offi- 
cers, and not all of these were physicians. 
In World War I the Medical Department 
numbered 400,000—an army within an army. 
There is nowhere near that number of li- 
censed physicians in the United States. Ob- 
viously, while physicians provide the mili- 
tary and scientific leadership in the Medical 


Department, the bulk of the routine work 
must be done by officers other than Medical 
Corps physicians. This calls for a gigantic 
training program. 

Today, the Medical Department is operat- 
ing four medical replacement training cen- 
ters and nine special-service schools. Men 
are assigned to the schools on the basis of 
civilian occupa- (Continued on page: 228) 


Collapsible litter (seen being 
unfolded at left) is clamped 
to fixtures on skis to form a 
light sled on which a wounded 
mancan be dragged over snow 


WITH SKI TROOPS the medical soldier carries a special arctic 
pack. Equipment, shown below, includes ski litter and poles, heat- 
ing pad, and (left to right) shelter half, restraining strap, pack 
carrier, snowshoes, medical pouch, draft harness, blanket. In the 
photographs above, the soldier is not wearing the arctic uniform 
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DIAGRAM OF THE WATER FLOW 
IN A STANDARD COOLING SYSTEM 
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As a Vital Part of the Car, It Deserves Good Care. Neglect 


It and It Will Burn Your Engine—and a Hole in Your Wallet 


By RALPH ROGERS 


UTSIDE of keeping oil in the engine, 

and grease in the transmission and 

rear axle, the most important serv- 
ice consideration on an automobile is the 
care of the cooling system. An engine would 
not run very long without oil, for without 
the protective oil film to keep moving parts 
separated, the metal-to-metal contact would 
quickly develop high temperatures and the 
engine would “seize,” resulting in an expen- 
sive repair job. 

Similarly, if the cooling system is neg- 
lected, and the engine is operated continu- 
ously at excessively high temperatures, the 
internal parts are subjected to all sorts of 
abuse, due, chiefly, to lubricating-oil break- 
down and the formation of varnish on pis- 
tons and valves. High temperatures cause 
rapid oxidation of lubricating oil, the prod- 
ucts of which have no lubricating value 
and only gum up the works. Serious dam- 
age may be done to cylinder walls, pistons, 
rings, valves, bearings, and other parts. 

It is well to remember that overheating 
is not always caused by defective operation 
of cooling-system units. Space does not per- 
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mit a complete listing of these “foreign” 
causes, but among the most common are: 
late ignition timing; dragging brakes; slip- 
ping clutch; lack of lubrication; wheel bear- 
ings too tight; radiator clogged with insects; 
and excessive low-gear operation. 
Overcooling is another factor to be con- 
sidered. Too low temperature, besides being 
just as wasteful as excessively high tem- 
perature, may permit formation of corro- 
sive acids which can cause serious damage 
to metal parts, especially bearings—-which 
is always an expensive repair job. During 
warm weather, the steam in the exhaust gas 
which blows past the pistons is generally 
removed by heat and crankcase ventilation. 
In the winter, however, lower engine tem- 
peratures reduce the efficiency of crankcase 
ventilation, with the result that some of the 
steam condenses to form water which drops 
into the oil in the crankcase. This oil-and- 
water mixture forms a thick sludge which 
clogs filters, screens, and pipe lines, thereby 
restricting the flow of oil. Besides, in cold- 
operating engines, the exhaust gas dissolves 
in the water and forms corrosive acids 
which attack various parts of the engine, 
sometimes causing very serious damage. This 











water-condensation condition is often ag- 
gravated in cold-operating engines by stop- 
and-go low-speed driving, defective thermo- 
stats, or operating with the thermostat re- 
moved. Corrosion of working parts of the 
engine may be indicated by a rusty oil-level 
dip stick. 

During cold-weather operation, proper en- 
gine temperatures can best be maintained 


by replacing a low-opening thermostat with 
one of the high-temperature type having an 
open temperature range of from 160 to 
180° F., or higher, depending upon the ex- 
pected intensity of the cold weather in the 
region the car is being operated. 
INSPECTION. To maintain the efficiency 
of the cooling system, a systematic inspec- 
tion should be made at least twice a year, 


These Are the Danger Spots in Your Cooling System... 


CLOGGED OVERFLOW PIPE___ 


RADIATOR BAFFLE 
PLATE LOOSE 


WATER TUBES CLOGGED 
WITH RUST, GREASE,AND f= 
RUBBER PARTICLES 


RADIATOR-CORE 
LEAKAGE 


mt 


: 
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BENT FAN BLADES 


FAN BELT WORN 
LOOSE 


RUST DEPOSIT IN 
LOWER TANK 


DRAIN-COCK 


LOOSE RADIATOR BOLTS - LEAKAGE 


RUST PARTICLES in radiator tubes show rust has 

loosened in engine water jacket. Use of an antifreeze 

which loosens more corrosion only worsens condition 
™ 
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LEAKING CAP GASKET CYLINDER-HEAD 
CORROSION 


\ 


HOSE ROTTED INSIDE 
/ 


EXHAUST-GAS 
THERMOSTAT LEAKAGE 
STICKING OPEN INTO 
/ | COOLING 
SYSTEM 


LEAKAGE FROM 


COOLING 


LOOSE AIR HOSE COLLAPSED BY RUST DEPOSIT 
HOSE CLAMP SUCTION PUMP SUCTION IN WATER JACKET 


RUST-CLOGGED RADIATOR CORE, caused by 
bits of rust forming scale in water tubes, can be 
prevented by periodic cleaning and rustproofing 
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preferably in the spring and fall when anti- the water pump for leaks. A leaky water 
freeze is removed and installed. At these pump sucks in air, thereby increasing cor- 
periods, be sure to do the following: 1.  rosion. 5. Check radiator core for leaks, and 
Check condition of hose connections. Tight- be sure the air passages in the core and 
en clamps if necessary and replace cracked grille are not clogged with insects or dirt. 
or swollen hose. 2. Check fan belt for proper If necessary, the core should be blown out 
tension. If belt is frayed, it should be re- with an air hose, using low air pressure. 6. 
placed. 3. If car has a radiator-sealing-type Check the operation of the thermostat. 
cap, check its valve operation. 4. Inspect Thermostat failure is a common cause of 


. .. and the Troubles That Can Seriously Injure Your Car 


RUST-SCALE FORMATION WATER CIRCULATION TO SHUT-OFF VALVE CAR HEATER RUST-CLOGGED 
IN CYLINDER HEAD HEATER RESTRKTED BY LEAKAGE. 
' SWOLLEN HOSE \ VENT PLUG 


LEAKAGE 
| HEAT CRACK 
AT VALVE SEAT 
| RUST-CLOGGED 
HEATER HOSE 
WATER LEAKAGE 
INTO VALVES AND 
CYLINDER THROUGH 
LOOSE GASKET 
HEATER CONNECTION 
LEAKAGE 


OUTSIDE HEAD HEATER-RADIATOR 
_GASKET LEAKAGE LEAKAGE 


| Diagram reproduced by courtesy 
of the National Carbon Company 


\ |HOTSPOT ‘STEAM 
AT EXHAUST 
VALVE 


SLUDGE POCKETS DRAIN-COCK 
AROUND VALVES LEAKAGE 


WATER-JACKET PASSAGES can become so 
| clogged with particles of corrosion that radi- 
EXPANSION-PLUG CORROSION ator cooling will be <lmost entirely nullified 
AND LEAKAGE 


ROTTED WATER HOSE may cause serious over- JAMMED PISTON RINGS and burnt valves 
heating by suddenly breaking off, or by gradually are the eventual result of inefficient cooling— 
shedding bits of rubber which clog radiator tubes and the beginning of an expensive repair job 





























REVERSE FLUSHING METHOD consists of flushing the system in the opposite direction to the nor- 
mal water flow. It is also a good idea to flush the radiator separately, as shown at above right, and to 
apply the air gradually, as a radiator clogged with dirt and scale will stand only a limited pressure 


engines running either too hot or too cold. 

THERMOSTATS. Thermostats are located 
in the cylinder-head water-outlet casting 
or in the upper radiator hose, and are 
used for the purpose of automatically con- 
trolling the engine-operating temperatures. 
When a cold engine is started, the thermo- 
stat valve is closed, preventing water in the 
radiator from entering the cylinder block 
and head. The water in the block and head 
is then warmed up, permitting the engine 
to reach its normal operating temperature 
quickly, and resulting in more efficient op- 
eration in respect to power -and gasoline 
consumption. During the warm-up period, 
there is a loss of fuel due to the condensa- 
tion produced by cold cylinder walls, with 
the result that gasoline drips into the crank- 
case, causing oil dilution and its resultant 
evils. The use of a thermostat cuts down 
the warm-up period so that the engine 
quickly attains a temperature at which the 
fuel condensation is at a minimum. 

To test the operation of a thermostat, 
suspend it by its frame in a vessel of water 
which is heated to about 10 degrees above 
the temperature at which the unit is de- 
signed to start opening. When taking tem- 
perature readings, stir up the water to be 
sure it will be of uniform heat, especially if 
the vessel is a large one. Then if the valve 
fails to open, replace the unit rather than 
attempt to make a repair. 

CLEANING COOLING SYSTEM. If the water 
is not treated with a corrosion preventive, 
scale and rust will eventually clog the 
passages in the radiator and water jackets. 
Cleaning solutions are available which suc- 
cessfully purge the cooling system of 
all rust, sludge, and grease, provided the 
manufacturer's instructions are carefully 
followed. However, if the radiator is clogged 


with an insoluble salt scale, which is a 
product of the water in some parts of the 
country, it should be removed by a reliable 
radiator-service station familiar with local 
conditions, and equipped to apply proper 
treatment. 

To clean the system, drain the cooling 
liquid, close all drain cocks and fill the sys- 
tem with the cleaning solution according to 
the manufacturer’s directions. Then with 
the radiator cap on tight, run the engine hot 
(not boiling) at medium speed for about 20 
minutes, after which, drain off the solution 
and pressure-flush with clean water. 

If the reverse flushing method is used 
that is, flushing the system in the opposite 
direction to normal water flow—flush the 
radiator separately from the block as shown 
in the illustrations. However, apply the air 
gradually, as a clogged radiator will stand 
only a limited pressure. 

After cleaning the system, be sure to 
check the thermostat, clean the overflow 
pipe, and blow all dirt and insects from the 
radiator air passages and radiator grille. 

RUST PREVENTIVES. Treatment of the 
cooling system for the prevention of scale 
and rust is a must item if the efficiency 
of the engine is to be maintained. This 
process consists of introducing certain sub- 
stances called inhibitors. Inhibitors are not 
cleaners, and will not remove rust or scale 
already formed. Therefore, they should be 
used continuously, and preferably immedi- 
ately after the cooling system has been 
thoroughly cleaned or when the vehicle is 
new. 

Rust preventive should not be used with 
an antifreeze preparation already contain- 
ing an inhibitor, as an excessive amount 
may be harmful to various parts of the 
cooling system. 
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TUBELESS HRES... 


Oklahoma Motorists Ride on Inflated Casings 
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F YOU have four tires but are short an 

inner tube, you can drive without it, says 
J. B. MceGay, a Tulsa, Okla., manufacturer, 
who has worked out a method of mounting 
ordinary casings without tubes so that they 
can be inflated and run at normal speeds. 
About 700 tires so mounted are in operation 
in Tulsa alone, some of them having run as 
much as 12,000 miles in three months. The 
casings, it is reported, lose no more air than 
do tires with tubes. 

Radical as this idea may appear to motor- 
ists who have always taken inner tubes for 
granted, there have been hints that tubeless 
tires are coming after the war. In fact, one 
of the leading rubber companies has already 
announced the invention of a new type of 
truck tire that requires no tube and effects 
a rubber saving of from 7 to 17 percent, al- 
though the details are being kept secret in 
the interest of national defense. 

The technique of mounting ordinary tires 
without tubes is surprisingly simple. An 
old-style metal valve stem is fitted, with a 
suitable gasket, into the existing valve hole 
in the metal rim. Then any puncture holes 
and breaks in the old casing are cold- 
patched or vulcanized. Both beads are 
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cleaned and rough places sanded smooth. 
Any corrugations on the beads must be 
ground off. The outside tire bead is pressed 
onto its shoulder with the rim or wheel so 
supported that the casing hangs free. 

The valve core is removed so that air can 
be introduced quickly, and while the hose is 
applied, the casing is beaten lightly with a 
mallet to cause the lower bead to make con- 
tact with the rim and form the seal. When 
it snaps into place, the valve core is inserted 
and the tire brought to normal pressure. It 
is then submerged in water to check against 
leaks. Most satisfactory results are ob- 
tained by putting about a quart of tire- 
sealing fluid into the casing before it is 
mounted. 

Mr. McGay suggests that, if all car own- 
ers mounted their tires this way and turned 
in their tubes, a stock pile of 250,000 tons 
of excellent rubber would be available for 
other uses. The Army, by mounting tires 
in this way, he estimates, could save 
100,000 tons of crude rubber now allocated 
for tubes. According to Mr. McGay, the 
plan would leave the nation with a surplus of 
139,000 tons above military requirements, 
with which to recap essential civilian tires, 


139 





WAR TIRES made almost exclu- 
sively from reclaimed rubber 
by Goodyear are identified by 
a “war tire” seal. Shown at 
left being prepared for cur- 
ing, and at right being taken 
from the vulcanizing mold, 
these new tires should yield 
as much as 10,000 miles if 
used carefully. 


MUFFLER CLAMPS of the full-circle type, 

which consist of an extra-heavy 

stamping, a U bolt, two nuts, and 

washers, have been designed to con- 

nect muffler and pipes snugly when 

the pipes are out of round. Said to 

reduce leaks and installation time, A SPEED-LIMITATION HORN for gas-and-rubber-saving 
these new clamps are available in drivers, toots its warning when the speedometer 
sizes for every type of private car,as needle makes contact with a button set at the 35- 
well as for the new Reo, White, and mile mark on the dial. Contact opens a valve in the 
Willys-Overland Army trucks. exhaust, which in turn blows the horn. 


A LUBRICANT containing 22 percent by weight 
of colloidal natural (not synthetic) graphite 
dispersed in complete suspension in water, 
has been developed for all types of water 
pumps and cooling systems. Containing no 
oil, alkali, or chemical, the lubricant does not 
affect rubber or antifreeze, and is said to 
coat parts with a surface which repels rust. 





A HUB-CAP DOLLY and a plastic hammer are 
the answer to the problem of straightening 
out dented hub caps. Six inches in diameter 
and weighing seven pounds, the iron dolly 
has two concave surfaces—a deep one for 
the smaller caps and a shallow one on the 
other side for the larger. 
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“Looks as if your pupils 
have been playing tricks 
again—the way they did 
when they put sugar in 
your oil. Ever see this 
ball before, professor?" 


GUS 


» PE 
Bosra $y 


gives the professor a lesson 


When a Plug Went Bad in Scruggs’ Car, the Sparks Flew. 
But the Mechanic of the Model Garage Fixed Things Up 


By MARTIN BUNN 


Scruggs, the principal of our high 

school, has had—and richly deserved— 
the reputation of being the biggest grouch 
in town. When he drove into the Model 
Garage the other afternoon, Gus Wilson’s 
ears told him that the professor’s engine was 
missing. 

Scruggs got out and scowled at Gus. “An- 
other example of the widespread inefficiency 
which is the curse of this country!” he 
sounded off. “In spite of the fact that I had 
my carburetor repaired only a week ago, my 
motor is missing badly.” 

Gus grinned at him. “Just what seems to 
be the matter with your antique chariot?” 

“I've already told you what the trouble 
is,” Scruggs said impatiently. “I said that 
I had my carburetor repaired—” 

“Why?” Gus asked. 

“Because my motor wouldn't idle. Every 
time I stopped for a red light the motor 
raced. I was at my country home at Cold- 
spring Lake, and the garageman up there 
said that the carburetor must be causing the 
trouble. He removed it from the car and 
examined it carefully, but all he could find 


F =: quite a few years, Professor Hiram 
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wrong was that there was a small brass 
screw missing from the—the butterfly valve, 
I think he called it. He replaced the missing 
screw, and the motor ran beautifully until 
this morning, when it started to miss.” 
Gus got a screwdriver, held its metal 
shaft to the top of the No. 1 spark plug 
terminal and its point against the engine. 
No. 1 cylinder stopped firing, and the engine 
labored. He checked two more cylinders 
with the same results. But when he did the 
same thing with No. 4 there was no change. 
He unscrewed it from the engine head. 
“Here’s the trouble,” he told Scruggs. 
“Number four spark plug isn’t firing.” 
Then he saw something that made him 
whistle. Wedged in between the center 
electrode and the base of the plug was a 
little brass ball. ‘““Now where the devil did 
that come from?” he asked himself. He held 
the plug. out for Scruggs to see. “Looks as 
if some of your affectionate pupils have been 
playing tricks on you again—the way they 
did that time they put the sugar in your 
oil,” he told him. “Ever see that little brass 
ball before, professor?” 
“Certainly not!” Scruggs snarled. “And 
if I find that any of those young hoodlums 
have been- 








“Wait a minute—wait a minute,” Gus 
cautioned. “Remember that missing screw, 
professor?” 

“Of course I remember it,” Scruggs said. 
“But what in the world has it to do with this 
brass ball?” 

“It's got a lot to do with it,” Gus said. 
“Use those little gray cells of yours, pro- 
fessor—switch on that high-voltage brain 
power of yours. What? You still don’t get 
it? Why, this little brass ball is the missing 
butterfly-valve screw. After it came loose 
it got into the cylinder, and then it was bat- 
tered against the cylinder head by the piston 
until it got hammered into its present shape. 
After that it got jammed into the base of 
the spark plug, and caused a short circuit 
which kept your No. 4 cylinder from firing.” 
Gus saw a skeptical look on the professor’s 
face. “You don’t believe it, hey? All right 
—I'll prove it to you.” 

He went into the stockroom, and came 
out a half minute later with a new spark 
plug which he screwed into the engine head. 
“Step on her,” he directed. Scruggs did as 
he was told. The engine, started easily, and 
ran as smoothly as could be expected of a 
piece of machinery of its advanced age, 
which never had been given intelligent care. 

Professor Scruggs grunted, snarled over 
the price of the new plug, and at last got 
into his car and drove away. 

Gus was finishing a job later that after- 
noon when he heard the office telephone 
jingling. A moment later~-his partner, Joe 
Clark, called out, “It’s for you, Gus.” When 
he walked into the office he found Joe grin- 
ning and holding his hand over the trans- 
mitter. “It’s Professor Scruggs,” he said, 
“and he’s so darned mad he’s sputtering.” 

Gus picked up the ’phone and said “hello.” 
Five minutes later he hung up. “Apparent- 
ly someone has put an infernal machine in 
the professor's car,’ he informed Joe. “Well, 
he had it coming to him, but I guess he’s 
really in some sort of jam. Hey, Wally, take 
the wrecker and tow Professor Scruggs’s 
car in. He’s out past the old Craig place.” 

Wally, who holds 


His ride behind the wrecker, observed by 
fellow citizens who weren't sorry to see 
him in difficulties, hadn't done much to 
improve the temper of the old professor 


numerous fellow citizens who obviously 
hadn't been sorry to see him in difficulties, 
hadn't done anything to cool Scruggs’s 
temper. “This is an outrage!” he roared at 
Gus. “Either sheer, downright incompetence 
on your part, or plain dishonesty. How dare 
you send me out on the road in a car in that 
condition? I might have been killed!” 

“Well, you weren't,” Gus told him calmly. 
“But just what happened, anyhow?” 

There wasn’t much to the story. The pro- 
fessor had started out for his cottage at 
Coldspring Lake. Five miles out of town, 
while he was doing about 40, his engine had 
started to miss badly. Then he had been 
startled by a loud bang. He had got out of 
the car and, happening to look back, had 

seen a spark plug ly- 





the principal in the 
same low esteem as 
do most of his former 
pupils, departed with 
a broad grin on his 
grease-smeared face. 
The grin was even 
broader when he re- 
turned about a half 
hour later hauling the 
Scruggs sedan with 
its owner seated grim- 
ly behind the wheel. 

The ride behind the 
wrecker, observed by 





GUS SAYS: 


Wouldn‘t be much need to worry 
‘bout gas if folks would drive at 
30; not race or idle a motor un- 
necessarily; keep parts well oiled, 
thermostat at the proper setting, 
and tires five pounds above spec- 
ified pressures. Easy to do—and 
it pays dividends. 


ing in the road. Pick- 
ing it up, he had 
burned his fingers 
on it. Then he had 
raised the car’s hood, 
and found a spark 
plug missing. 

“And please under- 
stand that I haven’t 
the slightest inten- 
tion of paying a 
single red cent for 
this!”" he shouted, 
getting mad all over 
again. “A disgrace- 
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ful way to do work! You install a new spark 
plug, charge me a high price for it, and 
then within a few miles it blows out of my 
motor and endangers my life!” 

Gus looked the plug over carefully, and 
then thoughtfully ran his thumbnail along 
its threading. Then he raised the hood and 
examined the engine. And then he laughed. 

“This isn't the plug I put in,” he told 
Scruggs. “I knew that as soon as I looked 
at it. This plug has been used for a long 
time. See how its electrodes are burned? 
It’s out of your No. 6 cylinder. I put the 
new one in No. 4. See this cement on its 
threads? That's the tip-off. I can tell you 
just what has happened. Someone working 
on your engine—it might have been the 
garageman who fixed your carburetor, or it 
might have been someone before him— 
stripped the threads in the aluminum cylin- 
der head when he was replacing the No. 6 
spark plug. Trying to cover up, he cemented 
the plug in with iron cement, or something 
of the sort.” 

Professor Scruggs expressed his opinion 
of the entire automotive-repair clan luridly 
and at full length. Then he told Gus to fix 
his car up immediately. He was in a hurry. 

Gus shook his head. “Sorry, professor,” 
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he said, “but I can’t do a quick job on it. 
There are two ways of doing it. One is to 
rebore the cylinder head for a larger plug. 
The other is to install a new cylinder head. 
The first way is a lot cheaper, but a larger 
plug would destroy the heat-range balance. 
Using your original-size plug with an 
adapter is a special machine operation and 
we would have to have the adapter made. 
The only real answer is a new cylinder head 
because by the time I had the adapter made, 
the expense involved could be used to much 
better advantage toward buying a new 
head. Besides, your cylinder head is prob- 
ably badly corroded by this time. If you 
want one installed, I'll be glad to do it for 
you, but it will take a day or so to get it 
from the city.” 

Scruggs ranted some more, but at length 
told Gus to install the new cylinder head. 
Then he started for the railroad station on 
foot and in a vile humor. 

Gus shrugged his wide shoulders. Then 
he wrote out an order for the engine head 
and took it in to Joe Clark. Joe read it, and 
whistled. ‘“‘A bad break for the professor,” 
he said. “Well, if anybody has to have bad 
luck, it might as well be old Scruggs!” 
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By A. L. (WHITEY) SCHAFER 


Portrait Photographer, Paramount Studios 


“Whitey” Schafer is a pioneer among Hol- 
lywood’s still photographers. Starting 22 
years ago as a@ laboratory worker at Para- 
mount, he was for ten years in charge of 
portrait, publicity, advertising and produc- 
tion still photography for Columbia Pictures. 
Now he is back at Paramount, in charge of 
all still photography and directing the work 
of the same laboratory where he started as 
a boy. He specializes in “pattern pictures” 
such as the accompanying ones of Ann 
Rooney and Lynda Gray. 


HE man behind the lens, whether he be 
a professional or an amateur, sees life in 
terms of pictures. Since many of us are 
going to spend more time at home from now 
on, more of our pictures will have home set- 
tings. Why not make the best of the situa- 
tion by getting interesting home patterns in- 
to your photographs? If you follow the sug- 
gestions I’ve found valuable in my studio 
work, you can build a collection of pictures 
that will not only portray your family and 
friends more interestingly, but will, in their 
settings, afford intimate glimpses of your 
home as well. 
Any background other 
than a blank wall resolves 
itself into a pattern of lines 
or masses. Where in the 
home will you find interest- 
ing patterns? In the wood- 
work of a door, and its 
framework; in the brick 
sidewalk and the flagstones 
of your patio; in floor cov- 
erings, particularly rugs 
with strong markings; in 
chairs and lamp standards 
and iron grill work; in the 
grape arbor, a shade tree, 
the picket fence. 
Two simple rules 
serve as your guide: 
1. Look forinteresting line. 


will 


(ym Snap a pretty girl ino 


gaily patterned skirt, 
and you'll wonder what flower 
garden she grew in! Here Lynda 
Gray's gown is held up against 
a wall to form a lovely back- 
ground. Enlarged, the edges may 
be bled off to suggest infinity 


.) 
until Ann Rooney was © 


pictured against a wooden 
screen! Note how camera is 
tilted to get a contrast in lines, 
while a heavy shadow brings 
them out in relief. Have your 
subject look away from the lens 


fee 
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Home wasn't like this 
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2. Do not shoot into “open” background, 
such as a plain wall. 

Both rhythm and contradiction will pro- 
vide interest. For example, lower the camera 
and you elongate a full-length figure. Have 
your subject lean away from the perpen- 
dicular when the design is rectangular to 
break up parallel lines, and so get a con- 
tradictory line between the center of at- 
traction and the background. These points 
are well illustrated in the accompanying 
pictures. 

There is one important exception to the 
second rule. You may safely photograph a 
girlin a pretty costume against a plain wail, 
for here interest centers in the girl and her 
garb. In general, though, it is the back- 
ground that makes your pictures. 

Any feminine wardrobe will include more 
than one costume with interesting pattern 
—a peasant dress, for example. Have your 
subject stand against the wall, hold or pin 
the dress up by the hem so as to frame her 
head and shoulders like a fan, turn one 
shoulder toward the camera, and you'll get 
a picture to be cherished. Unless you have 
a portrait attachment, you must be content 
with a waist figure. In enlarging, though, 
bleed the dress off the edges of the print, 
thus creating a feeling of endless design. 





Pretty as a picture, Claudette Colbert looks demurely down from staircase at left. A curving banister 
breaks the severity of vertical lines without resort to “angles” or photographic tricks, and frames the 
white railing with striking effect. At right, a crisscross of sharply defined contours gives life and sub- 
stance to this action photo. You can almost hear Richard Arlen announcing, “First call for barbecues!" 


How should you shoot for close-ups, medi- 
um figures or long shots? Does a door call 
for a medium figure and the mantel a full 
figure? Which odd corner holds promise of 
a beautiful composition ? 

Suppose we examine some concrete cases. 
The ideas they suggest undoubtedly will 
point the way to parallel possibilities in your 
own home. 

Consider the front door, or perhaps the 
dining-room door. It may be paneled, or per- 
fectly plain with handsomely grained wood. 
You'll agree, I am sure, that the form and 
pattern of the door are interesting; they’re 
doubly so when sister or mother consents 
to pose. Again let us ask your subject to 
stand with one shoulder turned toward the 
camera. (If she stands straight on, her 
head will appear disproportionately small.) 
Place the camera at shoulder level—cer- 
tainly no lower than the bust line. 

“Four walls do not a prison make,” but 
four sides of the door casing certainly will 
imprison your subject. So, either on the 
negative or when enlarging, crop so that 
the casing does not frame the picture. Let 
the panel bleed off the edges. 

That's not an inflexible rule, of course. 
Some doors have interesting moldings or 
casings. When including this framework, to 
avoid the feeling of imprisonment, tip the 
camera opposite to the line of_your subject's 
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figure. If she leans to the right, tilt the 
camera to the left. By this means, the nor- 
mally horizontal and perpendicular lines of 
the doorway will both frame the center of 
interest at an interesting angle and enhance 
the line of the figure. 

Have you ever thought of a wall, a simple, 
unadorned expanse of plaster, as part of 
your home worth photographing? It can 
be, if you add interesting shadows. Some of 
the most effective portraits I have taken 
are medium shots photographed against 
such a background. Place your subject di- 
rectly against the wall, turn one shoulder 
toward the camera and arrange a single key 
light high enough to cast a butterfly shadow 
under the nose so long as almost to reach 
the lip. No matter which way he or she 
faces, to avoid the illusion of a crooked nose 
the light must be cast to run the shadow 
directly down, and not even a trifle side- 
ways. The single-source light will cast 
shadows along the wall, bringing out the 
relief that makes the picture. No back light 
is needed here. 

Rugs, particularly those bearing a single 
predominant figure against an open or light- 
ly figured field, offer interesting opportuni- 
ties. They may be hung against a wall or 
left on the floor. In the first case, be sure 
to place the figure high enough so it doesn’t 
conflict with the head of your subject. It’s 
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a good plan to make this a medium shot, 
placing the subject in one lower corner, with 
the figure running out of the opposite upper 
corner. If you wish to avoid an unsightly 
shadow and focus attention upon the sub- 
ject, place her about three feet in front of 
the rug. Thus, the background will be 
slightly out of focus. 

A slightly different procedure applies 
when the rug is left on the floor. Now you'll 
shoot down from an elevation of about 5’, 
tilting the camera so that the figure comes 
diagonally across the plate. Make sure your 
subject’s head is closer to the camera than 
her feet. 

Remember my warning not to shoot into 
open background. That means, simply, that 
with such exceptions as costumes against 
bare walls, the background pattern and fore- 
ground objects should balance the picture 
both as to width and depth. Virtually any 
piece of furniture may be used in the fore- 
ground, such as a sofa or an upended chair. 
These natural props not only solve the prob- 
lem of the straying hand by giving it a rest- 
ing place; they also 
keep the resulting pic- 
ture out of the stereo- 
typed class. 

Lean an occasional 
table on its side, for 
example, and frame a 
head in the center of 
the top. Use a low 
setup, shooting up to 
get a feeling of dis- 
tance. The possibili- 
ties with furniture are 
limitless. A few trials 
will show you the 
way. 

What may you find 
of interest outdoors? 

Lattice work, vines, 
tree branches .. . pic- 
tures are everywhere. 
Let’s make them dif- 
ferent. The latticed 
arbor, for instance. 
Don’t simply take a 
straight shot, but an- 
gle the lattice to the 


Family portrait, 1943... 
Bing Crosby and his boys 
present a broken line in 
this photo, which is far 
more interesting than the 
“gay nineties portraits 
of a former time, though 
equally well balanced and 
proportionate. Note that 
there are no “loose hands" 
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boundaries of the negative. If the sun is 
shining directly through the lattice, try for 
a silhouette, making sure none of the rays 
strike the lens. 

A human figure will improve the picture, 
and yet preserve the pattern. In this case, 
while the lattice will give you a bolder 
pattern as a result of contrast, you should 
expose for the subject rather than for the 
background. 

I have left until last the most prized and 
usually the most poorly conceived picture of 
all. That’s the family portrait. Don’t stand 
all your subjects in a single row, some in 
shadow and some in the sun, say “look at 
the camera,” and shoot. Do take time to 
arrange them against an interesting back- 
ground, perhaps the climbing rose against 
the living room. Break the straight line by 
having some sit and others stand, one turned 
right and another left, some slightly farther 
from the camera than others. Get them to 
talk until they relax, and when they seem 
to be interested in each other rather than in 
that box at your finger, press the trigger. 
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Portable Wooden Floodlight Standard 
Will Support Eight Reflectors 


THIs standard provides support for as many as eight 
clamp-on flood lamps, and can easily be made at home of non- 
critical materials. All the parts are of 4%” stock. Blocks are 
fitted to the ends of one foot, which is made 3” wide at the 
center and notched on the straight edge. Two plywood braces 
are screwed fast to this, forming an angle into which the 
lower upright fits. Join the two legs with a bolt and wing 
nut so that they can be folded for carrying. 

A slot and two bolts permit the upper member to be held 
rigidly in the extended position or collapsed upon the lower 
one to take less space in transport. Another bolt and wing 
nut assembly clamps the lower upright to the larger plywood 
brace.—CLARENCE N. ALDRICH. 


Cheap Bottle-Cap Remover Pointer Cemented to Timer Hand 
Saves Time in Darkroom Increases Its Visibility 


CAPS screwed tightly on bottles of IF you find it hard to see the hand of your 
photographic solutions to prevent’ interval timer in the darkroom, try cementing 
evaporation are difficult to remove by a triangular piece of black paper to it as shown 
hand. This simple gadget, available at in the photograph below. Such a pointer will 
the five-and-ten, saves time and tem- also make the second hand of an electric clock 
pers in the darkroom and keeps capsin or any other timing device much easier to see 
excellent condition for their continued if it is used in the darkroom to measure inter- 
use.—C,. H. COLEs. vals.—CLIFFORD LEESTMA. 
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FOR 
CAMERA 
Users 


A SNAPSHOT POCKET FOLDER now on the 
market will help preserve loose prints 
that are carried in pockets and handbags. 
Holding eight prints of sizes up to and 
including 2%” by 44”, with a separate 
sheath for each print, the folder is made 
of durable blue card stock with lettering 
in yellow. Space is provided on the inside 
cover for the owner’s name and address. 
The price of the folder is ten cents. 


THIS NEW EXPOSURE GUIDE, bound in sturdy 
imitation leather, includes all important 
data relative to a popular bromide en- 
larging paper, plus other aids to better 
print making. Surface variations are in- 
dicated in a handy set of sample prints, 
a full-range gray scale, and graininess 
and resolution charts. A dial-type calcu- 
lator has been included to help in com- 
puting exposures. The 32-page booklet 
which comes with the kit contains full 
instructions for print making, from 
checking and calibrating the enlarger to 
a consideration of artistic effects, with 
emphasis on securing prints of fine qual- 
ity. Accurate measurement of enlarger 
magnifications is made easy by a nega- 
tive focusing chart. 


PHOTOS SEALED IN PLASTIC will be of interest to those who 
want to send durable prints to men in the armed 
forces. Such photographs, although thin as a paper 
match and weighing less than half an ounce each, are 
waterproof, dustproof, greaseproof, flexible, and un- 
breakable. The customer supplies the snapshot or 
print, which is placed between two plastic sheets and 
sealed under thousands of pounds of pressure. The 
plastic body comes with blue or white borders, and is 
small enough to fit into the average wallet. 


Reducing View-Finder Glare 


USERS of twin-lens refiex-type cameras, 
who place an aluminum lens shade over the 
lower lens, are often troubled by fogging of 
the image on the ground glass, due to re- 
flections from the polished outer surface of 
the metal lens shade. This can be prevented 
simply by giving the lens shade a coat of 
dull black paint all over the outside. 


FEBRUARY, 1943 
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Inexpensive Microphone Boom 
Built Entirely of Wood 
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CAMERA clubs making civilian-defense 
sound movies, as well as many other ama- 
teurs, will find ready use for this micro- 
phone boom, which was originally designed 
for the Long Beach, Calif., Cinema Club. 
Aside from a few bolts, hinges, screws, and 
knobs, it can be built entirely of wood, a 
noncritical material. The boom and stand- 
ard may be taken apart, and the three tri- 
pod legs fold upward, making the unit port- 
able enough to be carried by one person. 

The boom proper is 7’ long, and by raising 


Left, the 7’ all-wood microphone boom is being 
adjusted for recording. When not in use, the 
boom can be folded into two packages, as above 
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the standard to its full height, you can lift 
the microphone as high as 12’ from the 
floor. If a 1-lb. “mike” is used, a counter- 
weight of wood weighing only 8 lbs. will 
suffice. A slotted plywood segment attached 
to the boom and the vertical standard holds 
the boom firmly at any angle when two 
knobs are tightened. Base legs 22” long are 
sufficient to prevent tipping. A newsreel- 
type microphone attached to the camera 
will prove useful in relaying sound from the 
boom mike to the camera mike.—C. A. 


Unusual Action Movie Titles Formed with Salt or Sugar 
Give Realistic Effect of Drifting Snowflakes 


UNUSUAL action titles for winter color 
movies can be filmed as follows: Put a lamp 
socket with a photoflood bulb inside a small 
wooden box open at the top. Lay a sheet of 
glass over the top, and on the glass place a 
sheet of blue cellulose film. With either salt 
or sugar form the title desired. Mount a 
second flood lamp to give side lighting. 

Focus the camera on the title and run off 
a few feet of film. Then, with the camera 


150 


running, have somebody blow gently across 
the title, blurring the lettering until it final- 
ly dissolves. In this way you can get an 
excellent replica of a snow storm, indistin- 
guishable from the real thing if you go 
about it carefully enough. 

Other novel titles for beach and desert 
sequences can be filmed in the same man- 
ner. If the film is reversed, the title will 
seem to form itself.—MARION SCHWERMAN. 
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Tin-Plate Reflector Lights 
Enlarger Stop Markings 


MANY photographers find it hard to read 
the diaphragm stop numbers on the lens 
barrel of an enlarger in the feeble light of 
a darkroom lamp. A reflector cut from a 
piece of 2” by 5” tin-can metal and bent as 
shown solves the problem. When it is held 
under the lens, light from the enlarger it- 
self is reflected around the barrel to the 
flange bearing these diaphragm stop num- 
bers.—JAMES DEITCH. 
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Film Containers on Wall Form 
Handy Negative Racks 


THE inner cardboard containers of certain 
commonly used cut-film cartons make 
handy holders for negatives, enlarger 
masks, or memoranda when tacked to the 
wal. of the darkroom. They separate nega- 
tives that are to be enlarged, or those printed 
from those still to be printed.—L. H. 


Slipping Tank Reel Repaired 
with Cellulose Cement 


SHOULD the collars on the two halves of 
an adjustable developing-tank reel become 
so worn that they are no longer a snap fit 
and the reel will not remain set at the de- 
sired width, apply a thin film of cellulose 
or model-airplane cement to the inside of 
the outer collar. Repeat, if necessary, to 
build up the thickness of this part until it 
fits the other collar closely enough to pre- 
vent slipping.— GEORGE S. GREENE. 


Tape Allows Exact Adjustment 
of Tripod Legs for Height 


Most metal tripods do not allow for ad- 
justing the legs to exact height. To make 
such adjustment, as for copying and certain 
other types of work, pull out the sections to 
the necessary height, then wrap a short 
piece of adhesive tape around the unsecured 
section of each leg. This will prevent fur- 
ther telescoping for as long as may be 
necessary.—W. KIRK. 











HOME AND WORKSHOP 


Since early in 1941, Popular Science has been privileged to offer a series of 
woodworking articles by Joseph Aronson, of New York, who specializes in interior archi- 
tecture and furniture design. In his workshop-studio have been created the furnishings 
for some of the finest modern interiors in the country. By following the plans of this 
distinguished designer, such as those for the dressing table and bench described in the 
accompanying article, the home workshop enthusiast can be sure of authentic styling 


and sound yet simple construction. 


Dressing Jubb and Eench 


By JOSEPH ARONSON the drawer last, making it to slide freely. 


A variation is possible, if more drawers 

are desired, by making drawers to fit the 
F MODERN design with simple lines, two pockets. 

O this dressing table has a charm and Either plywood or solid lumber may be 

delicacy that will make it a most acceptable used, but where wide boards are required, as 

gift. in such casework as this, cracking may 

Begin with the four legs, which are identi- occur with solid wood, and plywood often 
cal, by first cutting the two adjoining proves better. Its edges can be finished in 
tapered sections of each, then rounding the a harmonizing color—blue in the case of the 
outer corner on a %” radius. 
All four sides of the two shelves 
or “pockets” are perfectly rec- 
tangular, and are doweled into 
the legs or back as the case may 
be. The two pocket floors are 
notched to receive the inner 
sides and legs. 

Next, band-saw the back 
member to shape. The drawer 
stretcher is doweled to the two 
inner sides, and the drawer 
guides, or runners, are screwed 
and glued on. Dowel the top 
down to the assembled frame- 
work, and glue up the whole 
construction. Assemble and fit 


Author of The Encyclopedia of Furniture 








Shown at right is the modern dressing 
table partially assembled. Note that 
the floors of the pockets are notched 
to receive the legs and inner sides. 
The drawer, foreground, is supported 
between these two rectangular pockets 
and should be made up and fitted last 
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original table. All the 
other parts were given 
a coat of white casein 
paint, which was en- 
tirely wiped off when 
tacky; then given two 
thin coats of white 
shellac, which were 
sanded and rubbed. 
In the bench, the 
long frame of the top 
is half-lapped into the 
legs, and then braced 
with corner blocks. 
Pull webbing or tape 
tight across the open- 
ing in the frame, inter- 
lacing the bands and 
tacking well. Then lay 
on about a 112” thick- 
ness of hair or cotton 
felt, and stitch it down. 
Cover this first with 
muslin and then with 
upholstery fabric. 


The assembled bench, It was finished in a modern “pickled” effect by brush- 
ing on white casein paint, wiping it off when tacky, and applying two thin 
coats of white shellac. The edges of the top and pockets were painted blue 


LIST OF MATERIALS FOR MODERN DRESSING TABLE AND BENCH 


DRESSING TABLE vo. 
r Description - 
Description Drawer back (solid pine) 14 
Back apron (fir ply wood) Drawer bottom 
Outer sides “ (fir plywood) 
nt a sides “ ‘ 4 5% BENCH 
heives ” oO” . 
s (s " : Curved rails (ash) 13 
oe See aple , Straight side rails (ash) 1% 
Legs (muple) 1! 
1 


(solid pine) : 2 Pid ‘ 
Drawer guides (solid pine) 6 : Corner blocks (ash) 
Drawer front & Note: All dimensions are given in inches. 


- I 
Top (fir plywood) $ 2 Drawer sides 

7 

‘ 








REMOVING LOWER WINDOW SASH [ SHIPSHAPE HOME] 


When a weight cord breaks, the stop strip or mold- 
ing on that side must be taken off. If screwed on, 
remove the screws and spring the strip outward at 
the center to prevent the ends from marring the finish 
at top and bcttom. If paint holds it, place a block 
against the inner edge and tap with a hammer. A 
knife point may be run along the joint with the pulley 

LOWER stile to slit the finish and prevent chipping. If the 
SASH stop is nailed, pry the center from behind with a 
wide chisel and pull the nails out from the back with 
| ee PARTING pliers in order to avoid chipping the surface by driv- 
BEAD ing the nails back through the front. The sash may 

+ tt stop then be swung out. 
ott i Later, in replacing the stop, spring it back into its 
ot i; Asus former position. If the window was loose enough to 
|} POCKET FACING rattle, set the stop a little closer, with just enough 
clearance for easy running. Keep the lower end far 
enough back to cause slight binding when the sash is 
closed. If nails are used to fasten the stop, set them 
and putty with a composition colored to match the 

finish. 





i 
| 


POPULAR SCIENCE MONTHLY SHOP DATA 











HW 514 





Honey-Jar Holder Turned from Wood 
Resembles Old-Fashioned Beehive 





A bowling pin was the raw material for this honey-jar holder, but 
blocks built up of maple rings will serve the purpose equally well 


PPROPRIATELY enough, this honey-jar holder takes 

its shape from the old-fashioned straw beehive. 
Glue up two turning blocks from maple rings. Mount them 
both on waste-wood faceplates, and rough off the outside 
of each. Next, hollow out the inside, remove the backing 
from the top part, fit the two halves together, and mount 
them between centers in the lathe. Turn the outside of the 
hive as a single unit. Finish by French polishing in the 
lathe; then turn a trifle off the joint to make an easy fit. 
The base is simply a 4” square of 1” maple stock. Four 
short legs are cut from 4” maple dowel and glued into 
holes at the four corners. Fasten the base and the hive 
together with dowels or wood screws.—ELMA WALTNER. 




















Card Deck Forms Sanding Block 
for Irregular Surfaces 


WHEN sanding grooved surfaces or irreg- 
ular edges, you can often do the job more 
easily by using an ordinary deck of playing 
cards as a sanding block. Folded around 
them, the sandpaper adjusts itself to the 
contour of the wood, reaching every sur- 
face. In the photograph at right, the cards 
are pushed down on the sides of the deck to 
sand the recesses of a roll-top desk.—W. S. 


Croquet Mallet Used in Shop 


IT 1s usually the stem that breaks on a 
croquet mallet, but the head will make a 
serviceable shop mallet if the handle is 
trimmed short below the break, or replaced 
with a new one about 9” long. One or both 
ends of the head can be faced with leather, 
felt, or other protective material, if you so 
desire.—R. WOODBURY. 
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A sand scoop may be made from cn old 
tin can and two wooden pieces. If avail- 
able, a small stove shovel may be used 


Photograph at left shows cabinet being 
assembled. A strip of wood for support- 
ing the back panel is being nailed into 
position. Even scrap lumber may be used 


A slight pull on the door handle will remove the 
entire panel, thus permitting the sand bucket to 
be taken out quickly, without undue interference 


This easily constructed 
a- full-sized pail and 
useful piece of parlor 
SS a 


Fire-Bucket 


AND buckets, which should be in every 
S home for use in fighting fires and 
smothering incendiary bombs, are not 
particularly attractive objects. But when 
placed in an easily made cabinet, such a 
bucket can remain on duty in the swank- 
iest living room or anywhere else. Be- 
‘ sides making the bucket instantly avail- 
DOOR able in an emergency, the cabinet does 

LTERNATIVE duty as a chair-side stand, taboret for 
CONSTRUCTION supporting flowerpots, bedside table, or 
corner whatnot holder. 

The cabinet illustrated, which houses a 
bucket containing 25 lbs. of sand, was 
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ars TT The de | ly f odd pi f %” red 
made largely from pieces of 4%” red- 
{MIT PUNCH wood. The following lumber was used: 


2 pe. %” by 13%,” by 141/16” for sides. 


1 pe. &” by 1344” by 135%” for top. 
1 pe. 4%” by 144%” by 1512” for bottom. 
2 pe. 4” by 12” by 14” fir paneling, 
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OF cur awa? Veeebee pean ay 3-ply, for door and back. — 
j : af p. 1 pe. 1” maple dowel, 242” long, for 
ge : handle. 
. - 1 pe. 4%” by 12” by 65” for back rabbet 
of eee =I ky and door stop. 
1" DOWEL 
\ HANDLE 
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The attractive cabinet pictured below houses a sand bucket 
for use in combating fires and incendiary bombs in the home 


cabinet houses 
doubles as a 
furniture 


Cabinet for the Home 


With a plane and sandpaper, round the 
upper edges of the bottom in the front and 
at both ends, and the upper edges of the top 
all the way around. Use finishing nails to 
fasten the parts together, and set the heads 
about %” deep. Fill all exposed holes with 
plastic composition wood or crack filler. 
Nail.the narrow wood strips around the in- 
side surface of the box, a shade more than 
1,” from the rear edges of top, sides, and 
bottom, to form a recess for the back panel, 
which should be secured with glue and 
brads. Nail a similar strip across the 
underside of the top %” from the front edge, 
to act as a stop for the door. 

Instead of being hinged, the door is pro- 
vided with two pegs in its lower edge that 
fit into holes in the bottom. The pegs are 
made by driving fairly heavy nails into 
previously drilled holes and cutting off the 
heads about 14” from the wood. Smooth the 
cut ends with a file. The holes are, of course, 
located so that the panel is inset an equal 
distance (%%”) all around. 

With a roundheaded nail or escutcheon 


pin and a bit of springy sheet metal, make 


a friction catch as shown. A commercial 
ball catch may be used instead, if not too 
large for the thickness of the panel. The 
handle, a length of 1” dowel, is fastened 
with two screws 2%” from the top edge. 
Adjust the friction catch so the panel snaps 
in and out easily. In case of an emergency, 
a pull on the door handle removes the panel 
entirely, leaving nothing to obstruct re- 
moval of the bucket. 

The door is decorated with the insignia 
of the Auxiliary Fire Fighters, a red 
Maltese cross in a white triangle on a blue 
disk. An easy way of making this decora- 
tion is to paste the blue disk segments and 
the cross on a piece of white paper, gluing 
this to the door after painting. A coat of 
clear lacquer or varnish will protect the 
design. 

Included with the sand bucket should be 
a small stove shovel or other suitable scoop. 
You can make one from a tin can as shown. 


By WALTER E. BURTON 
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CASH AND CARRY is the vogue these tire-saving days, 
and a smartly styled shopping cart will help you roll 
your own! Strong and spacious, yet compact and light, 
these useful carryalls may be obtained in composition 
wood or durable canvas. They may be pushed or pulled 
with ease and occupy a very small parking space, while 
bag at right is collapsible when empty. The hardwood 
wheels are splitproof and will not wear down unevenly 
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FROM THE CARIBBEAN area comes this fiber-meshed 
scouring pod to replace hard-to-get steel wool. It is 
long lasting, cannot rust and will not splinter or 
couse injury to hands, nor scratch the fingernails 


ALL-PLASTIC AND ALL-PURPOSE aptly describes the 
17-piece kitchen utility set shown below. Individual 
articles are molded in one piece out of crystal-clear 
synthetic material. They will not break or tarnish 





THIS FLOATING THERMOMETER determines 
the correct washtub temperature for various types 
of fabric. Doughnut size and ringed with a soft 
collar, it has a scale for cold rinses, too 


YOUR LEFTOVER PROBLEM is neatly solved by 
these leakless wax-paper containers which may 
be marked with their contents and stacked in your 
refrigerator. They're also good for box lunches 


MOPPING-UP OPERATIONS are simplified by 
pressing the mop into an adjustable drainer 
that fits any pail, eliminating hand-wringing 
and splashing. Mop and drainer come as unit 





nue Three simple steps, and this 
AAA se WN knockdown chair is assembled 
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A FURNISHING FEATURE for porch and parlor alike, and 
particularly well suited to small-type defense homes, this 
knockdown lounging chair is purchased in a carton and put 
together at home. it is made of noncritical materials and 
may be obtained in wine, beige, green, turquoise and blue 


THINGS TO COME in household ranges will include 
an oven door fitted with a specially heat-treated 
plate-glass window, allowing the homemaker to 
bake her cake and see it, too. Heat loss occasioned 
by opening the door is eliminated, and the danger 
of burning the baked goods is cut to a minimum 


Picture as it is seen Same picture glowing 
inordinary room light in complete darkness 


A DECORATIVE NOTE for the bedroom or nursery, as 
well as a means of overcoming a child's fear of the 
dark, is provided in these luminous pictures. After 
brief exposure te daylight or electric illumination, 
they glow in the dark for about four hours. Transfers 
for mounting directly on the wall are also available 





REFRIGERATOR 
CARE 


Always wipe up at once any food spilled 
inside the refrigerator. Food acids may oth- 
erwise stain the finish. 


Never use any sharp instrument to break 
trays loose from the freezing compartment. 


Mild soap and warm water are good for 
cleaning the outside of the cabinet. Don’t use 
abrasive, gritty cleaners. Nonporcelain fin- 
ishes should be waxed three times a year with 
a good liquid wax. 


Check the door for air leakage by closing it 
on a piece of ordinary letter paper. If the 
paper pulls out without appreciable drag, 
there is excessive air leakage. Have an au- 
thorized dealer make any necessary adjust- 
ment or replacement. Touch the door gasket 
as little as possible. 














Tennis Rackets, Golf Clubs 
Stored in Homemade Rack 


HERE is a simple wooden rack pro- 
tecting your tennis rackets and golf clubs 
from warp or damage, yet allowing them 
to hang free. Design it according to the 
size and number of pieces to be stored, 
and hang it in a room or closet of even, 
moderate temperature. Be sure to wipe 
the heads of golf clubs with an oiled 
cloth to keep the metal from rusting 
while in storage, and put tennis rackets 
in their waterproof cases and presses for 
additional protection against dampness 
and warping.—R. M. WOopDBURY. 
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HOLES JIGSAWED TO PEGS WRAPPED WITH FELT 


ECEIVE GOLF CLUBS OR COVERED WITH RUBBER 
TUBING TO PREVENT MARRING 
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WIRE FENCING 


Ls 


REPLACE LOWER BOARD ONLY 


Two-Part Board on Fence Bottom 
Makes Replacements Easy 
WOODEN bottom boards on wire fences have a 
high rate of replacement due to rot. As shown 
above, two narrow boards, cleated together, may 
be used instead of a single wide one, with the 
fencing attached to the upper strip. The lower 
board is replaced easily.—J. W. BESSMAN. 
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Pie Tin Amplifies Alarm 
to Wake Heavy Sleepers 


HEAVY sleeper? Try placing a pie 
tin, turned bottom up, under a spring- 
wound alarm clock, as shown below. 
The vibration of the clock on this 
sounding board will cause consider- 
able racket, probably enough to arouse 
you.—E,. G. MACHAUER, 


Hand Cultivator Also Used 
as Emergency Carrier 


A HAND cultivator will serve efficiently 
as an emergency wheelbarrow for cart- 
ing loads of medium weight that are too 
awkward to be carried by hand. Simply 
invert the cultivator and place a suitable 
box on the handles, resting snugly against 
the shares, as shown in the photograph 
at left—R. M. W. 





FOR GIFTS TO MAKE 
FOR SERVICE MEN 


The boys in our fighting 
forces are eager for the many 
things that aren't “Govern- 
ment Issue’ and cannot be 
bought in post exchange a 
Can you suggest a small, 
useful, easily made gift? For 
the best ideas, we will award 
$100 in six cash prizes: 


FIRST PRIZE *50-SECOND PRIZE *25-THIRD PRIZE *10 


THREE PRIZES OF *5 EACH 


HE purpose of this contest is to develop 
Tone which any man or woman can 
make in the home, using noncritical and 
readily available materials. Remember—it’s 
the idea that counts, not skilled craftsmanship. 

Mail your entry, or entries, suitably packed 
and fully prepaid to the Service Men’s Contest 
Editor, POPULAR SCIENCE MONTHLY, 353 Fourth 
Avenue, New York, N. Y., to arrive on or be- 
fore March 1, 1943. No entries will be returned. 
If, therefore, you wish to keep your model, or 
if it can’t be shipped conveniently, simply send 
a photo, description, and any essential sketches. 

If recent surveys are any indication, men in 
the armed forces want chiefly compact, dur- 
able articles they can really use. .The “musts” 
come before the extras. 

The accompanying list will give you some 
clues as to the preferences of service men, as 
expressed in various polls, for articles other 
than the always popular cigarettes, waterproof 
watches, and portable radios. 

Our contest is open to all except employees 
of POPULAR SCIENCE MONTHLY. The judges will 
be the editors of this magazine, assisted by a 
committee of service men to pass upon the 
utility and practicability of the gifts. Their de- 
cisions will be final. In case of ties, each tying 
contestant will be awarded the prize tied for. 








By CHARLES and BERTRAM BROWNOLD 


WELL-BUILT and; nitely decorated 
A breakfast tray is not only an at- 
tractive gift for milady who enjoys an oc- 
casional morning meal in bed, but is also of 
practical use in the event of illness. 

The tray illustrated is made of a panel 
of 4%" plywood, glued into grooves in a hard- 
wood frame, the corners of which are half- 
lapped and glued. If means for cutting a 
groove are not available, the panel can be 
held between rabbeted strips and light 
quarter-round molding. 

The legs of the tray are topless compart- 
ments or “wells” formed by parallel 3/16” 
hardwood dowels. These are driven into 
holes drilled into the underside of the frame, 
and the lower ends are set into correspond- 
ing holes drilled into a rectangular piece 
of %” hardwood. 

While strict adherence to the dimensions 
is not necessary, the upright supports should 
be tall enough and far enough apart so that 
the tray will rest comfortably over a person 
in bed. Keep the overall dimensions small 
enough so that the tray can be carried 
through doorways without difficulty. 

Accurate spacing of the dowel holes can 
be facilitated by means of a spacing pin in 
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A lady to envy! This 
cheerful good-morn- 
ing tray is comfort- 
ably high, sturdily 


built, and attractive 


= * 
pe Re SR 
. ity ae 
4 PY iis 


a jig clamped to the table of the drill press. 
The first two holes are drilled to marks; 
then the work is put into the jig with the 
pin in the first hole and the drill in the 
second. Thus set, the jig is clamped into 
position. Subsequent holes are drilled by 
moving the work so that the pin is in one 
hole while the next is being drilled. 

The same method can be used in drilling 
by hand, but the jig, held in a vise, has two 
holes—one for the pin and one for the drill. 
The jig block should be thick enough to hold 
the drill in perpendicular alignment. 

Note that the holes in the frame are not 
bored through, but only to a depth of 32” 
The dowels, which must all be accurately 
cut to exactly the same length, are then 
driven in. 

Now comes the task of placing the lower 
ends of the dowels in the rectangular bottom 
pieces. This may present difficulties, since 
many of the dowels will be twisted or bent, 
and out of alignment. To simplify this 
problem, use the through holes in a bottom 
piece as guides to drill identical holes in a 
scrap piece of thin, soft wood. Now saw off 
a strip on all four sides of the scrap piece, 
centering the cut on the holes. The result is 
a piece of wood with notched edges, as 
shown in one of the photographs. 



























































Place the notched piece between the rows 
of dowels and fasten the dowels into the 
notches by means of string tied across them. 
After the dowels have been tied in place, 
the bottom piece can be put on easily. The 
scrap piece is then removed by cutting it 
up with a saw passed between the dowels. 

Another method of aligning the dowels is 
to lay the bottom piece on the frame and, 
after pushing the dowels through both parts 
at once, slide the bottom piece down into 
position. This method requires a fairly easy 
sliding fit, which in turn necessitates glue. 
Since there are 76 dowels and 152 holes, glu- 
ing is a time-consuming job as well as a 
“fussy” one, because all glue drips must be 
cleaned off the inside of the narrow “cage.” 
Therefore the first method (assuming that 
the holes are drilled to provide a driving 
fit) is to be preferred, since the only gluing 
required in the whole job is for the panel 
in the grooves of the frame and for the 
corner joints of the frame. Incidentally, 
these corner joints can be strengthened by 
having the corner dowels run through them. 

After the upper edges of the frame have 
been beveled and sanded, the completed 
piece can be painted, preferably a light, 
cheerful color. The surface of the tray can 
be decorated with decalcomanias. 
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Wakes you up—lets others sleep! 
This personal alarm is pocket fit- 
ting, will serve os a watch by day 


Contained in an old cigarette case, 
the device is also a handy flashlight. 
Photo below shows the case open 


MIDGET 


ELECTRIC ALARM 


IS KEPT UNDER PILLOW 


rm 
By R. L. WHITMAN 


HENEVER two or more persons who 

must get up at different hours sleep 
within hearing of the same alarm clock, 
it is likely to awaken the wrong one. The 
individual alarm illustrated, however, sets up 
a rousing buzz under one sleeper’s pillow, 
but cannot be heard by anybody else. Being 
less than %” thick, it causes no discomfort 
to the sleeper. An added feature is a small 
bulb that makes the unit a handy flashlight. 
A dollar watch with an unbreakable 
plastic crystal is the timekeeping unit. The 
cigarette case should be just thick enough 
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to accommodate the watch 
and two AA-type dry cells 
such as are used for vest- 
pocket flashlights. A midg- 
et buzzer can be purchased 
or made from a standard 
one. How the parts are 
arranged is shown in one 
of the photographs. The lid 
of the case has a hole cut 
in it to expose the watch 
face. The back cover of 
the watch is riveted to the cigarette case. 

Remove the watch crystal and the hands. 
Cut a disk of thin (.005”) celluloid \” 
smaller in diameter than the watch face. 
Drill a hole in the center of this slightly 
larger than the hour-hand shaft, and close 
to the edge drill a 4%” hole. 

Scrape the enamel off the watch face all 
around on the radius of this hole, exposing 
the metal. Slip the celluloid disk over the 
shafts, put back the hour hand, and cement 
it to the disk so that the latter will turn 
with it. 
















































































Diagram shows how the lamp bulb may be wired so that it will not light unless the alarm is set for "on' 


The crystal must be drilled at the center 
for the alarm-set shaft, which may be a 
screw or rivet and carries a knob at the 
top. This can be made from plastic rod or 
the cap of a toothpaste tube. Mount the 
shaft with a spring washer or two so that it 
can be turned only against friction, and 
run a metal strap from the upper washer 
for connection to the battery. To the inside 
end of the shaft solder the spring-wire con- 
tact. Bend its end into a tiny loop so that 
it will “ride’’ out of the hole in the disk 


readily when you have to reset the alarm. 

In the original, a cord was run from the 
buzzer armature to a friction lever project- 
ing from one side of the case. The lever 
holds the armature away from its contact 
when the alarm is to be “off.” A switch 
could be used instead. The diagram shows 
how the lamp bulb can be wired so that it 
will not light unless the alarm is set ‘‘on.” 
If this reminder is not wanted, replace con- 
nection A in the diagram with connection B 
as shown by the dotted line. 





FINISHING PLYWOOD 


Natural. Apply priming coat of thin shellac, sand lightly, and rub down with 


[ PAINTING ] 


one or two coats of wax. A more elaborate finish may be obtained by using a 
shellac priming coat followed by several coats of rubbed varnish or lacquer. For 
outdoor plywood, give several applications of linseed oil or three coats of good 
spar varnish, the first thinned fifty percent with genuine turpentine. 

Paint. For fir plywood use a priming coat of clear resin sealer on both faces 
and all edges; then apply paint. For hardwood plywood, use a good lead-and- 
oil base paint. For outdoor plywood, apply clear resin sealer to both sides and 
all edges; then use best quality paint. In the case of boats, apply at least two 
coats of marine paint, followed by a coat of spar varnish. 


JOINT FILLERS 


Interior. Mix white building plaster and shellac to consistency of putty. 
Force into joint with knife, leaving slight bulge. Sand smooth when dry. 

Exterior. Brush down edges of joint with slow-drying varnish, and apply any 
good caulking compound. 
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Liquid wax preserves the sheen of Applied with a cloth - covered Wallpaper, card-table tops, and 

kitchen tinware that is not used on block of wood, the wax keeps window shades can be waterproofed 

@ stove, and protects it from rust window screens looking like new for cleaning with a damp cloth 
® lin — 








‘axing enameled handles of kitchen knives prevents Photographic prints and enlargements coated with 
nsightly checking and cracking through frequent self-polishing wax stand constant handling and will 
ashing—defects like those on the knife at the right not curl. Use a pipe cleoner to apply the liquid 


pile of civilian goods by making all nor- 
mally replaceable articles last much longer, 
thereby avoiding the purchase of new goods. 
An easy way of doing this is to prevent wear, 
rusting, and corrosion by protecting surfaces 
wherever possible with a suitable finish 
One of the least expensive and most con- 
venient finishes for general use is the “self- 
polishing floor wax” found in almost every 
household. Tests indicate that when this type 
of wax is spread in a thin film on any surface, 
it dries into a tough skin that will withstand 
even the finger-nail test and is proof against a 
considerable amount of wear. As this type of 
wax costs so little and is so easy to apply, it 
is no problem at all to treat any number of 
articles and to keep their surfaces in good 
Bristles of a new brush, if socked in liquid condition almost indefinitely. 
wax before being put in service, will remain Self-polishing wax may be applied with a 
stiff much longer when used constantly in water cloth or a brush. Dipping also can sometimes 


Ym can help conserve the national stock- 


- . - pares 
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Excess wear on the window ledges of an automobile, or 
on other parts of a car, can be prevented by a thin 
film of hard-drying wax renewed a few times each year 


SELF-POLISHING 


WAX 


be used advantageously in the case of very 
small articles. A thick coating is not neces- 
sary. If thin, it will dry ordinarily in about 
twenty minutes after application, 

The protective value of this treatment is 
especially useful in the kitchen. Tinware 
not used on a4 stove need be treated only 
every two months or so for its shiny surface 
to be kept in perfect condition. The film of 
wax is so thin that it is imperceptible. 
Enameled knife handles that ordinarily 
check and become unsightly through fre- 
quent washing can be kept looking new. 
The same is true of many other kitchen 
implements. 

Elsewhere in the house, a thin film of wax 
will preserve the finish of imitation-leather 
card-table tops, check the tendency of win- 
dow shades to crack and fray, will give a 
slight, waterproof sheen to wallpaper and 
permit it to be cleaned with a damp cloth, 


Rustproof coats may be given workshop 
tools that have no enameled finish 


and will protect window screens. 

Raincoats and other articles of 
rubberized fabric quickly show 
wear where they are creased or 
stitched, but the wax will fill pores 
of the cloth, prevent entrance of 
water, and guard against further 
wear. 

Stiff-bristle scrub brushes and 
other brushes have a tendency to 
lose their elasticity and become 
flabby after they have become wa- 
ter soaked or been left in water. 
If, before being used, they are 

soaked in self-polishing wax, the treatment 
will make the bristles more water resistant 
and the brushes will retain their shape 
much longer. 

In the workshop the liquid may be ap- 
plied directly to tools that have no enameled 
finish, and will fill the pores of the metal so 
that it retains its new appearance and does 
not darken. 

The wax is excellent as a protective finish 
for a camera, whether of metal or leather 
covered. Incidentally, it may also be used 
to waterproof and preserve prints. 

Many parts of an automobile receive both 
wear and weathering so that the finish soon 
deteriorates. As an example, the window 
ledges of the car doors often have the finish 
worn down to the undercoat or even to the 
bare metal. Self-polishing wax will prevent 
this condition, and the treatment requires 
only a few moments several times a season. 
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SHATTERPROOFING BLACKOUT PAINT not only keeps light 
from showing through windows, but reduces the dan- 
ger of flying glass during air raids. The coated glass 
will break on impact or concussion, but the frag- 
ments cling to the paint instead of flying in all direc- 
tions. Another blackout paint offered is applied to 
the outside surface of the glass and dries in one hour, 
but can be removed with kerosene at any time. Rain 
will not wash it off. 


NONPRIORITY RADIATOR COVERS, made of 
wood instead of metal, are now avail- 
able in nine adjustable sizes ranging 
from 14” to 76” in length and from 
8” to 12” in width, and in several col- 
ors, including ivory and walnut. Both 
ends of the covers slide in or out for 
adjustment of length, so the raised 
portion remains in the center, rather 
than at one end, giving, the cover a 
much neater appearance. 


THIS BRUSH EXTENSION HANDLE permits the operator FIBER CONCRETE FORMS, resembling 
to paint walls, ceilings, high moldings, baseboards, giant mailing tubes, speed the set- 
floors, and the undersurfaces of shelves and the like __ ting up of concrete piers or posts for 
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from a normal stand- 
ing position. Brushes 
or any other tools with 
handles can be at- 
tached to the working 
head with clips. A 
spring controls the 
tool angle, which can 
be changed by means 
of two tapes at the 
user’s fingertips. The 
handle can also be 
used for washing win- 
dows and the like. 


foundations, and save the time and 
material formerly required to put up 
and take down wooden forms. After 
the concrete has been poured into 
them and has set, the forms can be 
cut away or simply allowed to dis- 
integrate. Sizes from 5” to 13%” in 
diameter are available, and lengths 
are up to 24’, 





WOODEN DOWN SPOUTS, EL- 
BOWS, AND EXTENSIONS are 
being developed to replace 
rapidly vanishing metal 
ones. It is planned to 
make the units adjustable 
so that the down spouts 
may be adapted to any 
type of cornice, and to 
provide sufficient flexibil- 
ity to take up expansion 
in case of freezing. Wood- 
en ventilators for farm 
buildings (not illustrated) 
have been designed in three 
sizes, any of which can be 
made from standard lum- 
ber. Louvers produce a 
swirling motion of the air 
that aids exhaust action. 


AN AUTOMATIC FIRE ALARM that requires 
no batteries or wiring is wound up like 
a clock. If the temperature at any time 
rises to 110 deg. F., an expanding ther- 
mostat presses a release button, and the 
spring-operated bell rings. The ther- 
mostats are also available mounted on 
insulating plates with two electrical ter- 
minals each for connection to the exist- 
ing doorbell circuit. They ring the bell 
continuously should fire break out. Any 
desired number can be used in parallel. 


CANVAS WALL COVERING that is washable and is 
said to reinforce plaster against cracking is now 
available in harmonizing companion patterns for 
the decoration of adjoining rooms. Its designs 


consist of oil paints printed on a canvas founda- 
tion, affording a nonporous and nonabsorbent 
finish. The material is 48” wide and is sold by 
the yard. It can be repainted at any time. 


PUTTY MADE FROM WOOD comes in powder 
form and is mixed with water for use. 
When hard, it can be sawed, chiseled, 
nailed, sanded, or polished like. wood. 
Filling cracks, knotholes and nail holes, 
covering tile and insulating-board joints, 
and setting loose handles are a few of 
its uses. It adheres to wood, cement, 
plaster, stone, and wall board, and dry 
color may be added to tint it. It can 
also be molded into novelties. 





PAINT MADE FROM CORN, now available in 
powder form, is mixed with water for use. It is 
said to be more washable than casein paint. 


ASBESTOS AIR-CONDITIONING DUCTS, en- NONDRYING ADHESIVE applied to blackout 





tirely prefabricated, save steel and labor. They 
are made with slip joints for easy installation. 


A BLACKOUT BULB that can be left on even 
near open windows gives a faint orange light. 
As yet it is restricted to industrial plants. 


paper holds it firmly to window glass, yet al- 
lows it to be pulled off readily at any time. 


ROLL-TYPE GARAGE DOORS that coil up over- 
head on a barrel like a window shade are now 
made of wood slats fastened to metal tapes. 
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RECLAIMING 


EW hand hack-saw blades tend to break 
N close to the pin when too much pres- 
sure is applied. To conserve vital steel, 
these blades should be salvaged. 

The first step is to round off the broken 
end to the original curvature. Care should 
be taken to hold the blade vertically against 
the grinding wheel, since if it lies flat on 
the rest it may snag and break again or 
gouge a hole in the wheel. 

Next, drill a 5/32” hole about 14” deep in 
a block of scrap iron. Place the blade on 
this block with its end centered over the 
hole, and hold a 5/32” punch on the blade 
directly over the hole. Strike a square, 
sharp blow on the punch with a medium- 
sized hammer to make & clean round hole 
for the holding pin in the saw frame. After 
the hole is punched, the saw frame will, of 
course, have to be adjusted to accommodate 
the shorter blade. 

Broken power-saw blades, too, can be 
rescued from the scrap heap and made serv- 
iceable by brazing or silver-soldering. Most 
power hack saws don’t have an adjustable 
stroke, and all the wear comes on about one 


yom 


half of the blade. If you take the good ends 
of two broken blades, silver-solder them 
together, and punch another hole, you will 
have a blade that’s almost as good as new. 

Before brazing or soldering power-saw 
blades, the broken ends must be squared up. 
This type of blade is thick enough to be 
ground lying flat on the grinding rest with- 
out snagging the wheel. Next, the ends are 
beveled. Experience has shown that a bev- 
eled surface one and a half times as wide 
as the blade is thick does the trick. The 
bevels should be ground so that they fit 
together without humps or hollows. How- 
ever, the teeth don’t have to match up as 
they must in brazing a band saw. 

The parts may be brazed or silver- 
soldered. In either case common grocery- 


It's often a brand-new blade that breaks, but if 
the break is close to the pin, the blade can be 
saved and, though shorter, will give good service 


First step, below, is grinding the end. Hold the 
blade on edge, not flat. Right, punching the hole 
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(Hades 


Left above, halves of a power blade beveled for brazing. 
The white powder is borax. Bronze filings or a strip of 
silver solder is used as brazing metal. Both are shown 


Above, a small acetylene or propane flame is directed 


against the seam only until the solder or filings melt 


store borax is used as a flux. If bronze 
filings are used, line the blade up with the 
beveled edges in position, place a pinch of 
filings along the seam, and over them sprin- 
kle a light coating of borax. For silver- 
soldering, cut a strip of solder about twice 
the area of the beveled edges, pull it 
through your fingers to remove any wrin- 
kles, moisten it, and sprinkle both sides 
with borax. Then place the strip between 
the beveled edges and sprinkle a light coat 
of borax along the seam. 

Heat is then applied to complete the 
braze. A small lead-burning tip, using either 
actylene or propane gas, is ideal for this 
operation. The flame is directed along the 
seam and removed the moment the filings 
or solder begins to flow. 


If allowed to cool naturally at room tem- 
perature, the blade will lose little or none 
of its hardness. Don’t quench it in water. 
Punching the end hole can be simplified by 
heating the end of the blade a light red and 
punching while hot. 

After cooling, the seam can be very light- 
ly ground for a total width of 4” on both 
sides of the blade. This will remove any 
roughness, especially if the clearance is 
carried right across the surface of the blade, 
including the teeth. 

It may not be profitable to repair blades 
singly, but if they are repaired in batches 
of ten or more, a real profit may be made 
and, even more important, some valuable 
alloy steel will be saved as a contribution 
to the war effort.—-W. C. CHENEY. 








SLOPE PER FOOT IN DEGREES 


Protractors, adjustable triangles, and quadrants of ne 12’ 
shop machines are graduated in degrees, but blue- %,” 47 
prints often express an angle as so many inches or 16” 23’ 
fractions of an inch of slope per foot. Such specifica- "8 
tions can be converted to degrees by calculation or 
reference to tables. The one at the right gives degree 1” 46' 
equivalents of the angles most commonly specified. 2" 32’ 
Much time can be saved by cementing such a table to 3” 15’ 
the protractor, triangle, or machine. 
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DRILL-PRESS JACKSHAFT 
GIVES WIDE RANGE OF SPINDLE SPEEDS 


LL that has to be purchased 
for this jackshaft is a 4- 


step pulley, one 25” V-belt, and 
one 28” V-belt 

For the jackshaft itself, turn 
a rock-maple plug to a snug fit 
in the drill-press column. Drill 
a %” hole through the center, 
counterbore it from the top toa 
depth of %”, and taper the re- 
mainder of the hole from both 
sides to 4” in diameter. Remov- 
ing the plug from the lathe, drill 
the two holes for the anchor 
nuts on a radius of 74". Saw two 
slots 90 deg. apart to a depth of 
4%,” from the top and 5” from 
the bottom. 

Two steel expansion plugs, 
sae Geena ny — tem Jackshaft (arrow) offers choice of speeds from 260 to 10,000 r.p.m. 

MB! ve and greatly increases the scope of any drill press for light and 

this part inside the column by a heavy drilling, routing, shaping, and milling. It is easy to make 
wedging action as the center and, if necessary, can be built almost entirely from scrap stock 
nut is tightened. 

Shape the belt-shifting lever 








4x2 


from ',” steel plate. Drill and qx2 

~ STEEL PLATE 
tap the center for the threaded PS , . ‘ 
pulley shaft as indicated. The | ‘ 





curved slot has a radius of 1%” 
and is laid out from the pivot 
hole, not from the center. 
Thread one end of a piece of 
14” shafting to fit the tapped hole 
in the lever. Tap the other end *, SLOT IN BELT- — 
for a 4,” cap screw. The pulley SHIFTING LEVER 3 
is fitted with a bronze bushing. Ssaweurs*” Somes 
Assemble with thrust washers a a = 


as indicated.—C. W. BATTELS. " 
THRUST WASHER 
BRONZE 


4 caP SCREW. OIL CUP 
BUSHING, 


b a" PRESS FIT 


Ton Uieur STEEL THRUST 
‘ WAGNER OIA 











BELT- SHIFTING 





l 


BELT-SHIFTING - 
LEVER oP 30" 


8 
COUNTERGORE 





ORILL-PRESS COLUMN 
STEEL EXPANSION PLUGS 


SAW CUTS 90 APART IN TOP 
AND BOTTOM OF PLUG TO 
DEPTH SHOWN 


MAPLE PLUG TURNED To 
FIT IN COLUMN 


























HW 532 








Old High-Speed Bits Salvaged by Welding to New Shanks 


A NEW life of usefulness can be given old high- 
speed bits and thread chasers that have been 
ground short simply by welding them to cold- 
rolled steel shanks. Such welded bits give good 
service as form, boring, and turning tools in ma- 
chining aluminum alloy, stainless steel, drill rod, 
and even tool steel. 

As reported in ‘“‘War Production News,” organ 
of the WPB for New York State and northern 
New Jersey, the high-speed steel first tended to 
crack during the welding process. This was over- 
come by welding the fragment first at the heel, 
heating and quenching it, then welding it at the 
base and again heating and quenching, as shown 
in the accompanying drawing. Apparently the 
heat had no bad effect on the properties of the 
high-speed steel. 

With this method, various special tools can be 
made up on short notice. The cold-rolled shanks 
can be used indefinitely, as other tool bits are 
easily welded on when the old ones are ground 
down too much for further use. 


Handy Marking Gauge Is Easily Attached to Try Square 


A hele ta the dide A MARKING-GAUGE attachment to fit your try square 
permits the user to can be mage from a piece of 1/16” by 1%” band iron 
read the rule marks and a machine screw. Bend the band iron in a U shape, 
as shown, with one leg 12” longer than the other. Drill 
a 4” hole through the shorter leg to line up with the 
markings on the square, and a 1/16” hole near the end 
of the long leg into which the marking pencil can be 
inserted. The slide can then be tightly locked at any 
desired setting for scribing lines parallel to the edge 
of a board.— RONALD EYRICH. 


HOLE TO READ INCH MARKS 


Sash Lift Aids in Balancing 
Weight of Drill-Press Table 


TO COUNTERBALANCE the weight of my 
drill-press table, I obtained through a local 
hardware store a spring-type sash lift of 
from 27 to 29 lbs. capacity. I fastened the 
spring housing to the back of the motor, and 
the tape to the rear of the table. In this way 
the weight is exactly counterbalanced, and 
there is no danger that tue table will slip 
down the column accidentally wnen the lock 
is released.-DAN D, FULMER, 


Folding Rule Used to Pinch-Hit 
as Rough Thickness Gauge 


NEXT time you are about to search through 
your scrap box for a strip of wood to fit a certain meas- 
urement, try using a common folding rule as a thickness 
gauge. Simply fold up the number of rule sections needed 
to approximate the dimension and then compare this with 
suitable strips as you find them. 
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ROUGH TURNING 


» more to earn more” is a good 
slogan these busy days. Whether you're 
preparing for dofense work or already 
in it, your advancement will depend on 
what you know. To train war workers in 
the fundamentals of machine-shop practice, 
the U. S. Office of Education has prepared 
a series of |6-mm. sound films, one of 
which provided the material for the follow- 
ing article. These motion pictures, distrib- 
uted for the Government by Castle Films, 
are of inestimable value to the shop student 
and beginner. Don't fail to see them if 
they are being shown in your community or 
at your plant. 
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NYBODY who wants to qualify as an 
A all-around machinist must be able to 
do good lathe work. There is probably no 
machine tool in the shop that comes into 
use more often or is capable of as many 
operations. In its many variations, includ- 
ing the automatic screw machine and turret 
lathe, it is indispensable to mass production. 

The student machinist should be familiar 
with the parts of a back-geared screw- 
cutting lathe, and can learn them from 
diagrams in shop handbooks and manu- 
facturers’ catalogs. The machine shown 
above is a modern quick-change lathe, on 
which the spindle and carriage-feed speeds 
can be changed by setting certain levers, 
much as gears are shifted in an automobile. 
On simpler lathes, these changes are made 
by mounting different gears between the 








1 Our job is to rough-turn from steel stock the 
pin that is here shown being inserted in the 
rear-axle assembly of a United States Army truck. 
After turning, it will be ground to precision fit 


3 After being checked for size, stock is cut to 
length and centerdrilled. The machinist then 
will peel off the surface to the diameter on the 
drawing, plus the required allowance for grinding 


spindle and the lead screw, but the principle 
remains the same. 

A good lathe operator is expected to turn 
out a job without injury to himself, the 
lathe, or the work. Machines have no in- 
telligence, and the worker's safety depends 
entirely upon taking proper precautions at 
all times. Note, for example, the haircut 
of the operator shown on the facing page. 
Has it anything to do with operating a 
lathe safely? Certainly. A man working 
over a machine must not have unruly hair. 
Flowing neckties are taboo also. Sleeves 
must be rolled up, the collar buttoned. The 
floor around the lathe must be clear so that 
there will be no danger of stumbling near 
the machine. 

To prevent damage to the lathe itself, the 
operator must first of all make sure it is 


This drawing tells the operator the shape 
and size of the completed job. Note that the 
pin is to be 2” in diameter when finished, but that 
.015” must be allowed for the grinding operation 


4 Now the operator prepares the lathe for use. 
Chips and abrasive grit are brushed from the 
ways, carriage, and lead screw. Next, the machine 
is oiled carefully, no oil holes being overlooked 


clean. Chips and dirt on the ways, dovetail 
slides, and other parts cause excessive wear 
and inaccurate work. A good operator will 
use a brush to clear coarse chips off the 
machine, following with a cloth to remove 
finer ones and dust. Chips are sharp and 
should never be brushed off with the fingers. 

Lathes are costly, and no good machinist 
will operate one without making certain 
that it is properly lubricated at every point. 
If unfamiliar with a lathe, inspect it care- 
fully to find all the oil cups, or check the 
location of them on the maker’s chart. 

Rough turning is a comparatively simple 
lathe operation, but one that demonstrates 
well a number of the principles involved in 
all lathe work. The accompanying photo- 
graphs follow through a typical rough-turn- 
ing job step by step. 
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5 The tapered center holes must be absolutely 
clean, for even a tiny chip will throw them 
Never push a cloth with the fingers 
live-spindle hole while it is turning 


of center. 
into the 


Clean each center with care, oil it lightly, 
wipe, and place in the spindle hole. Be sure 
that the tail center is a hardened one. It will 
often have an identifying groove back of the point 


9 Hold the work with the dog on live center, 
bringing dead center into position to enter 
Dog tail fits loosely into dogplate 
Lock tail spindle and tighten dog 


oiled hole. 
driving slot. 
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6 The threads on spindle nose and dogplate are 
cleaned and oiled. Then, fit th. plate on the 
spindle and turn backward fill the threads slip 
by each other. Now screw the dogplate on by hand 


8 The tailstock or dead-center hole should be 
lubricated with oil or white lead. A driving 
dog of suitable size is then placed over the live- 
center or opposite end of the piece to be turned 


10 This tool bit has been ground to do rough 
turning. The nose angle is 5 deg., with 10- 
deg. heel clearance and 8-deg. side clearance. 
A top rake angle of 12 deg. is ground as well 





11 The roughing tool turns tough steel or hard 
cast iron. It touches the work only at its 
cutting edge. After grinding, the bit is dressed 
with a fine oilstone for long life and smooth cut 


1 Fix tool holder in the tool post and tighten 

screw. Swing compound rest away from cross- 
feed handle. Then set the cutting edge of this 
tool square with work and slightly above center 


15 Should tool holder twist loose, it would be 
away from work along dotted line, causing no 
damage. However, were contact point ahead of the 
right-angle line, the tool might dig, spoiling work 


12 Standard tool holders keep the tool bit at an 
angle of from 15 to 20 deg. This tool is in- 
serted until only a short portion of the cutting 
end projects, and the clamping screw is tightened 


14 For safe operation there should be as little 
overhang as possible in the tool bit and the 
holder (arrows above). Check both of the clamp- 
ing screws for tightness when the tool is in position 


16 Using cross-feed screw, set tool for shallow 
trial cut. Adjust spindle and feed speed as 
required. Turn spindle by hand to make sure all 
is free and that dead center is not set too tight 











17 Switch power on and engage carriage clutch. 
Watch trial cut closely, but keep your eyes 
and hands away from dangerous flying chips. Allow 
trial cut to proceed only '4”; then stop lathe 


19 As above diagram shows, the cross slide must 
be set to cut off a half of .410”, or .205”. 
Note that the amount of metal removed is double 
the depth of cut, since the stock is cylindrical 


91 Check tail-center adjustment, continuing cut. 
Carry it to safe distance from whirling dog, as 
shown below; then stop lathe, bring back carriage, 
remove the work, and clamp dog to the finished end 


1 With 3” micrometer, check diameter of trial 

cut, giving above reading, or 2.425”. If it 
were cut with the cross feed as now set, the work 
would be .410” over required diameter of 2.015” 


9 Proceed with second trial cut for 4”, then 

stop lathe and again check diameter. Read- 
ing now is 2.016”, or .001” more than required, but 
this much oversize is allowable in rough turning 


22 After oiling the other center hole, mount the 
work once more between centers. Using same 
cross-feed setting, make second cut till it meets 
the first. "Mike" as below, and check with print 





Bolt and Nuts Form Arbor 
for Machining Small Work 


IF A MANDREL of the proper size is not 
available, a small gear blank, collar, or sim- 
ilar piece that must be machined all over 
can be mounted for turning as follows: 

Chuck the work, drill it through or other- 
wise bring the bore to size, and face one side. 
Cut off the head of a bolt somewhat smaller 
than the bore and about four times as long. 
Chuck this bolt and run a nut up tightly 
against the chuck jaws. Then turn a shoul- 
der on the nut to fit the bore of the work 
snugly. Use two or more nuts if the bore 
is deep. 

Place the work on this shoulder and hold 
it with a second nut as shown in the drawing 
above. For very accurate work, or if the 
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unmachined surface is irregular, use a card- 
board or fiber washer under the second nut. 

If the small area under this nut must also 
be faced, this can usually be done with very 
light cuts after the nut is removed, provided 
the work is a press fit on the shoulder. The 
nuts and studs can be saved and used again. 
All that is necessary is to take a truing cut 
on the shoulder each time you wish to use 
this arrangement.—J. S. MORREL. 


Simple Tool Setup Forms Radii on Bars 











and on Corners of Square Work 


WHERE a true radius must be formed on the end of a 
flat bar or at the corner of a square or rectangular piece, 
it can be done by pivoting the piece on a firmly supported 
shaft at the required distance from the grinding wheel, 
as shown at/left. Radii can also be milled in the lathe 
by mounting a T-headed bolt on the compound rest as in 
the second drawing. Turn a threaded block or collar up 
on the bolt to clamp it tightly in place. 

The hole in the work must be a close fit on the pivot 
pin. If the hole is objectionable, drill a piece of scrap 
stock to fit the pivot pin and clamp the work proper 
tightly to the scrap piece so that both can be swung 
about together.—C. W. W. 





REPAIRING A NOISY MOTOR 


[ ELECTRICAL] 


EXcEssive noise or vibration in a small 
motor may be due to any of several de- 
fects. The most common of these is worn 
bearings. To check for this condition, 
grasp the shaft with the fingers and try to 
move it up and down, taking no note of 
end play parallel to the shaft. There 
should be no appreciable up-and-down 
movement. If there is, new bearings 
should be installed. The old ones, if of 
the sleeve or bushing type, are pressed 
out and new ones obtained from the manu- 
facturer. These may have to be reamed to 
a fit for the shaft after they have been 
pressed into place in the end bells. A 
slight amount of end play is allowed with 
sleeve bearings, but if it is over 1/16”, 
place fiber washers on one or both ends of 





the shaft to reduce it. Be sure to test for 
end play with the frame bolts pulled up 
tight. 

Ball bearings are even easier to install 
because, of course, they reyuire no ream- 
ing. It is necessary only to obtain correct 
replacements. However, no end play at 
all should be apparent with ball bearings. 
These must be packed with medium grease, 

An unbalanced rotor may cause vibra- 
tion. Remove it and place the shaft across 
two parallel knife edges mounted perfect- 
ly level. When turned, the rotor should 
not tend to stop in the same position each 
time. If one part persistently turns to the 
bottom, drill one or more shallow holes 
into the core at that point, until the rotor 
is in perfect balance. 
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CRAFIEWORK FOR 
Four Out-of-the-Ordinary 









































SCULPTURED BOOK END. Any man’s 
oe FILE OR 2 library might display this novel 
SETS oR! - 

. a tee “horsy” book end to advantage. 
a) fh ont Plot the outline on squares, fol- 
+ ROD lowing the contour on the squares 
4 in the accompanying drawing. 
*T 1% ; Band-saw it from a _ selected 
se SIDE CLEARANCE $° 2 Ye} piece of mahogany 114” by 57%” 
r O od 

A ciRCLE CUTTER ; pA tan : : 

B SHAPING € BORING TOOL Use a %” gouge for carving, 


Dp perdi hy yo ssenous CE op | | | keeping the work padded in the 
Y work samples Y vise against marring. The eye is 
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a black plastic tube, 54” in diameter and 
1746” long, set in a previously drilled hole. 
The mouth is formed by a *j¢” hole, 5” in 
from the end of the piece, cut into from the 
front. 

A V-gouge is used for the incision that 
articulates the curve of the mane. Leave a 
fairly sharp dividing line at the front, as 
shown. Textural interest is given the back 
curve of the mane by letting the tool marks 
show. 

Sandpaper the entire piece smoothly, flow- 
ing the contours together. The base is heavy 
to prevent tipping, and is a cherry block, 
3” by 3%” by 55s”, rounded at the top and 
finished very smoothly. Counterbore for two 
wood screws to mount the carving. Keep the 
back of the horse and the rear wall of the 
base in line for the book to rest against. 

A metal or plastic sheet 14” by 3” by 4%” 
is screwed to the underside as shown. The 
entire undersurface of the base is covered 
with 4.4” sheet cork, cemented on. 

Finish: Three coats of clear lacquer 
rubbed between coats and waxed many 
times for a dull, rich sheen. Working time: 
5% hours. 


“SPREADWOOD” BASKET. Serviceability and 
modern appeal are combined in this waste- 
basket, and there will be added zest in work- 
ing out an interesting project made mostly 


ao. ea UNDER BOOKS 
thea) 


of a single %” sheet of plywood 16” by 21”. 
The grain of the face ply runs in the direc- 
tion of the shorter dimension. Make a series 
of circular-saw cuts from opposite edges 
21/32” apart. Cut against the rip fence, mov- 
ing the wood toward the blade in one direc- 
tion only, from right to left, with a guide on 
the saw table to stop all cuts 114” short of 
an edge. Turn the wood over for the alter- 
nate cuts. Keep the uncut portion always 
against the fence, which travels towards the 
blade with each shift made. 

Nail the plywood around a disk of %” 
pine 7%” in diameter, bending the sheet and 
keeping the open cuts spread 4” apart. The 
disk is raised 4%” from the bcttom to keep 
it off the floor. 

Make a 14” by 1” whitewood ring on the 
jig saw and sand it smoothly to an inside di- 
ameter of 8%”. Set the ring against a con- 
cave guide on the drill press to rout a 
groove, using a %” router and setting the 
depth stop to 4”. Similarly, all the edges 
of the ring are rounded on the drill press 
with a concave cutter. 

The ring is fitted over the top plywood 
edge. To spread the forked divisions evenly 
into the routed groove of the ring, use an 
extra 8” disk, pressing it down toward the 
bottom, gradually, until the correct spread 
is obtained. Glue in 5%” fillers between each 
division. Finish off the bottom by winding 
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four strands of 4” Manila rope around it. 
Start the rope between any 4” division and 
end directly above, in the same notch. Glue 
the rope while winding. 

Sand all saw-cut edges to prevent splin- 
tering. Fill any exposed core holes with plas- 
tic composition wood. Varnish with two 
coats, rubbing between, and wax. Paint the 
floor of the basket black for contrast. Work- 
ing time: 4% hours. 


BORING BAR AND CIRCLE CUTTER. The drill-press 
operator can make several variations of this 
cutting jig to save time in cutting circles in 
composition board, fiber, or plywood. The 
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circle cutter at A is made of 732” (or 4”) 
drill rod approximately 2%” long. It is cold- 
bent in the vise to form a parting tool \” 
wide with a clearance at the heel of 9 deg. 
The side clearance is approximately 5 deg. 
Turn the cutting edge forward to an angle of 
25 deg. 

Flatten the shank and drill a 732” hole 
through the 3%” length of '%” shafting. 
The '2” bar will fit into the chuck of the 
drill press, and the horizontal cutter can be 
set to any radius and locked by means of the 
roundhead machine screws. This makes it 
convenient for compound depth cuts or for 
cutting the outside diameter of large circles, 

to be routed out later on. 
The '%” bar is ground at 
the bottom to form a pi- 
lot bit 1,” long. This aids 
in steadying the tool, es- 
pecially when the radius 
of the cut is increased. 
The cutter at B, also of 
740” drill rod, is flattened 
at the shank and bent 
with two successive right 
angles, brought forward 
30 deg., and sharpened 
as shown. In use this tool 
undercuts inward slight- 
ly. Use both tools in 
combination for special 
cuts. Time, 3'2 hours. 


HARDWARE CABINET. Two 
or more of these can be 
grouped as convenient. 
Six similar drawers of 
746” pine have flush-re- 
cessed knobs which are 
centered on the drawer 
fronts. These are made 
on the drill press with 
the boring tool and circle 
cutter described above. 
The drawer walls and 
bottoms are of bent tin or 
scored cardboard nailed 
to the fronts and backs. 
The drawers slide against 
one another, no guides 
being necessary. The mid- 
dle partition and back are 
5/32” composition board. 
The case proper has 
end-dado joints and is 
made entirely of %” ply- 
wood, glued together. It 
is dimensioned to allow 
Igo” between the drawers 
for easy action. Celluloid 
strips are cut to fit over 
the printed labels. Work- 


NAIL 1 
t1 1s) to) \-10) : ; 
ing time, 4 hours. 





Taped Rail Keeps Locomotives 
from Slipping on Grades 


MODEL locomotives, especially the light tin-plate 
variety, will pull better on grades if slipping is 
prevented by folding a 1%” wide strip of adhesive 
tape over one of the outside rails. This simple 
aid has given good results on grades of as much 
as 10 percent. If the tape becomes oil soaked, 
it can easily be replaced.—_C. ELMER BLACK, 


Uniform Wire Mast Rings Wound 
for Ship Models 


SMALL mast rings for 
ship models can be made 
by winding wire on a 
grooved dowel, as indi- 
cated in the drawing, 
and then using a pair of end-cutting pliers or 
scissors to cut each turn. A spot of solder is put 
on to join the ends.—PAUL H. SMITH. 


DOWEL 








STEAMED 
/ BULWARKS 


BULWARK READY 
TO APPLY TO 
HULL 








Model Bulwarks Bent 
to Fit Hull Tightly 


SHIP-MODEL bulwarks, even when 
they are steamed, have a tendency to 
straighten out and pull away from the 
hull, especially at the bow. To over- 
come this, make a saw cut in a board 
at a slight angle, as shown in the 
drawings above, place the end of a 
steamed bulwark strip in the cut, and 
hold it with weights until it has dried 
thoroughly. It will then have a pro- 
nounced curve, and when nailed and 
glued to the hull, the piece will stay in 
place.—ANTONIO GELINEAU. 





FACEPLATE TURNING WITHOUT SCREWS 


[WOODWORKING] 





1. When screws cannot be used to 
fasten stock to a lathe faceplate, a 
piece of seftwood plank, a little larger 
in diameter than the object to be 
made, is screwed to the faceplate and 
turned in the regular way. 2. When 

flat and true, 
4C Cj glue on a piece 
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of wrapping paper and mark diameter 
of stock to be turned with a pencil. 3. 
Spread glue over one surface of the 
stock, center it on the paper-covered 
disk, and clamp together. 4. When the 
glue is dry, turn one side of the tray 
or other object. 5. Remove work from 
waste stock by driving a chisel into 
the glued joint to cause the paper to 
split. 6. A shallow recess is 
now cut in the waste stock 
equal to the outside diameter 
of the work. The latter must 
fit very snugly. If a little loose, 
place paper between the two 
pieces before pressing them to- 
gether. This is called chuck- 
@ ing. 7. Now finish turning and 


otHersioe Sanding the other side. 


TURNED 
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OT everyone can keep a cow, kill his 
N own pork or find room to plant a 
victory garden, but when it comes to poultry 
and eggs, a 15-hen flock, kept in a corner 
of the yard, will provide an average of 1,800 
eggs a year, plus 200 lbs. of meat for the 
dinner table. 

Except in certain restricted sections of 
the larger cities, back-yard flocks may be 
established nearly anywhere if a few simple, 
common-sense rules are observed. Don’t, if 
you value your neighbors’ slumber, keep a 
crowing rooster. Don’t place your flock too 
near a neighbor's property. Do keep the 
house and yard clean. These are the three 
fundamentals of chicken raising in town. 

Food production experts says the home 
poultry flock can produce as much food 
value as a garden or a small fruit orchard. 
Keeping 15 hens, preferably of a dual- 
purpose breed, will not only save you money, 
but will also better your family’s health by 
supplying the table with five eggs a day, 
thus helping fill the need for strength-build- 


ing protein and fat. Egg production is 
heavier in the spring than in summer and 
fall, but selling your surplus in the early 
months will help you buy eggs, if necessary, 
during the period of lesser production. 

If you want eggs only, keep White Leg- 
horns. For both eggs and meat the Barred 
Plymouth Rock, New Hampshire, and Rhode 
Island Red will give good results. About 60 
chicks will supply 15 pullets and several 
fryers for eating. This number allows for 
the usual mortality and the expected pro- 
portion of males and females. 

You may hatch your own chicks, using 
either setting hens or a mechanical incu- 
bator, but the easiest and safest thing to do 
is to buy day-old chicks and rear them ina 
brooder heated by electricity or oil. The 
average price for pullorum-tested day-old 
Plymouth Rocks and Rhode Island Reds is 
expected to be 16 to 20 cents apiece this 
coming spring; that for White Leghorns, 14 
to 18 cents. Many hatchers guarantee “sex- 
ing,”’ which means at least nine in ten will 





be pullets. If you want a few cockerels for 
meat, these will cost much less than pullets. 

There’s no need to spend much money on 
equipment. A box kept in a warm room will 
serve as a brooder, or for less than a dollar 
you can make an electric brooder that can 
be kept in any sheltered place. 

Make the brooder before buying the 
chicks. Obtain from a grocery two large 
paper cartons. Cut a 4” by 5” door into one 
side of each at floor level. Place the boxes 
together so the chicks may pass freely from 
one to the other. 

Now pour three quarts of sand into an 
old 1-gal. can. Bury an electric globe about 
halfway in the sand, and connect it by an 
extension cord to a nearby socket. Over the 
bucket place a flat disk of tin or galvanized 
iron to refiect the heat downward. The 
disk should be at least 16” in diameter, pro- 
viding an overhang of 5”. Cut a hole in 
the center large enough to insert the lamp 
socket, and punch holes about 114” apart 
around the edge. Cut strips of flannel or 


Thin 6” wide boards will make a 
back-yard run for the chicks on 
sunny days, Scatter sond on the 
grass to facilitate cleaning up 


By 
ANDREW 4 
R. BOONE 


other white cloth long enough to hang to 
the floor when knotted through the holes. 

Place the heater near one side of one box, 
water and feed in the other box. The size 
of the bulb will depend upon outside tem- 
perature and the location of the brooder. 
A thermometer held at floor level just inside 
the cloth strips should read about 90 deg. 

After the first week, the chicks may be 
carried outside on warm days. Should they 
crowd into the brooder, turn the heat on 
again. A run, which can be made with 
thin 6” wide boards, should be provided 
early. Cut a third door in the outer wall of 








the unheated carton, as in one of the ac- 
companying photographs, so the chicks can 
go in and out at will. A larger run will be 
needed as they grow older, and chicken wire 
should be placed around it to prevent 
escapes. Do not, however, let chicks run on 
moist earth. If you place the run on the 
lawn, scatter sand over the grass to facili- 
tate cleaning. 

After a few weeks, the flock should be 
removed to a more permanent structure. 
An old piano box, the upper half of the front 
closed with wire netting, and an adjoining 
Many portable houses are 
A house of 60 


run, will suffice. 
available at moderate cost. 


sq. ft. floor capacity will accommodate 15 


heavy or 20 light hens. Never face the 
house north. Be sure to enclose it tightly on 
three sides to prevent drafts and exclude 
Provide two roosts and a dropping 
wide under them, with the rear 
Nail 


rain. 
board 30 
section hinged to facilitate cleaning. 
2” wire netting above the board. 

If there’s no room for a yard, build in a 
sun porch. This is easily constructed of 42” 
mesh hardware cloth for chicks, or 1” mesh 
for hens, stretched over frames 3’ by 6’ long, 
made of 1” by 6” lumber, placed on edge. 
Place them side by side over the space 
available as a run, the length of the house, 
and out 6’ or more. 

Deep nests, one to each five hens, should 
be fastened to the outside of one wall. Eggs 
may be protected from dirt and scratches by 
filling the nest to a depth-.of 6” with rice 
hulls or other litter. A good size for nests is 
11” high, 11 wide, and 12” long. A 


Galvanized metal trough with a rotating bor on top 
will keep fresh water readily available for chicks 
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hinged, sloping cover will provide easy ac- 
cess for collection of eggs. 

To maintain the birds’ health and egg 
production, proper watering facilities should 
be provided. Water may be kept in a trough 
or supplied by a drip device. Make sure it 
is kept fresh and clean. A _ continuous 
bubbling fountain will give less trouble 
than a trough. If possible, have the fountain 
project about 14” above a wire platform, 
which will reduce the danger of sickness in 
the flock. The overflow should drain through 
tile outside the house. Place the feed also 
in a trough on a wire platform. 

Table scraps may be fed to the flock, pro- 
vided they include no spoilage. Chickens 
are particularly susceptible to botulism, so 
don’t give them canned products you'd be 
afraid to have on your own table. Start 
feeding when the chickens are one day old, 
and keep them on a mash rich in protein for 
the first two to four weeks. Supplementing 
the mash, grain feeding should commence 
about this time, with one feeding a day, 
usually about an hour before sundown. For 
added vitamins, give them chopped greens 
within four days after they start feeding. 

Because chickens are subject to many 
diseases, controls should be set up from the 
beginning. Be sure your chicks come from 
tested flocks. Disinfection of brooders and 
incubators will help prevent sickness for at 
least four to eight weeks. Strict sanitation, 
including such preventives as_ bubbling 
fountains and wire platforms, is the best 
preventive. 

Here are some points to remember: To 


An electrically heated compartment will warm chicks 
during first weeks after their removal from cartons 





keep the 15-hen flock in good 
production, about two thirds of 
the birds should be replaced 
each year. Store all feed where 
it will be safe from insects, 
mice, and rats. Male birds do 
not help egg production and 
are an unnecessary expense. 
They should be eaten. Cull out 
inferior layers during the sum- 
mer months. The laying hens 
will have large red combs and 
will be in the best of health. 
Store surplus eggs in water 
glass. The meat may be 
canned, following pressure 
cooking. In canning, make sure 
you have adequate heat for 
sterilization and understand 
canning methods. In a dry sea- 
son, eggs may be kept several 
days in a cool, moist room. 

Problems not discussed on 
these pages will arise. When 
they do, consult your county 
farm advisor. He has circulars 
that will point the way to suc- 
cessful back-yard egg-and- 
meat production. Other help- 
ful bulletins can be obtained 
through the Superintendent of 
Documents, Washington, D. C., 
at nominal cost. 


At right, wire platform around a 
water fountain keeps feet clean of 
droppings and will help improve 
the general health of your flock 


Nests for birds in house should be built Inmate of broody coop has water and feed 
along a wall and covered by hinged boards but no soft nest (below). A slat floor will serve 
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Uprights, crosspieces, and panels necessary for 
constructing the screen at left are cut as shown 
in the drawing. A finish of enamel is attractive 
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~Panel Screen 


WOVEN FROM STRIPS 
SALVAGED FROM BASKETS 











By BENJAMIN NIELSEN 


N ATTRACTIVE fold- 
ing screen made large- 
ly of waste material 

can be built with either hand 
or power tools. The panel sec- 
tions are woven with strips 
obtained from ordinary bush- 
el baskets. Baskets having 
rounded bottoms rather than 
the sharp edge are preferable, 
for they will provide longer 
continuous strips. 

Sprinkle the baskets with 
water and allow them to soak; 
then take them apart care- 
fully. Lay the strips out to 
dry, with smail weights on top to hold them 
down flat. The strips are then cut into 
proper lengths and woven together. 

Frames can be made from soft pine and 
put together with mortise-and-tenon joints, 
as shown in drawings, or with doweled 
joints. Groove the inner edges of the frame 
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Strips from bushel baskets are soaked with water, dried flat, and 
then cut to appropriate lengths for assembling in panels as above 


members to take the edges of the woven 
sections, and assemble with a good grade 
of glue. Join the three sections with double- 
acting hinges. Finish with two coats of flat 
paint, followed by one coat of enamel. Care- 
ful sanding should be done between coats 
for a smooth, professional finish. 





IT’S ALL IN THE 


Above, sewing book a 
opened and ready 
for use. Note that 
frame top forms a 
convenient handle. 
At left, the volume 
closed for carrying 


ERE is a little sewing kit that will 

please the distaff side of the family. 
On the circular saw, groove a piece of maple 
or other hardwood 4%” by 154” by 22” across 
its entire width to a depth of 1%” as shown 
in the drawing. An improvised guide of tin, 
clamped to the saw table, will help to space 
the grooves accurately. Cut the four 
frame pieces to length and miter the ends 


” 


drum sander, cover a 1% 
dowel with sandpaper and mount 
it in the drill press. Finally, 
plane or sand the frame to 1%” 
in thickness, making the two 
faces flush all around. 

The covers are made by gluing 
two pieces of heavy cardboard to a single 
piece of leather or imitation leather. A snap 
fastener can be salvaged from a discarded 
pocketbook. Attach the covers with cloth 
hinges inside to reinforce the leather, and 
glue in a cloth stop over the inside of the 
frame. Over this glue the spool rack.—B. N. 





44” in from the outer edge. 

When the frame has been glued, jig- 
saw the surplus wood from the inside, 
and sand the inside surfaces. If you lack 


The grooved frame is assembled as shown below, 
and the surplus wood is jigsawed away from the 
inside as indicated on sketch at right. The frame 
is then sanded or planed to make joints flush 
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NEEDLES 











MAKE TWO 34x 15Qxe" 
_ MAME TWO 34 «155 * 4% 











ONE disadvantage of 
wooden ash trays is that 
they may be blackened or 
even set afire by burning 
cigarette stubs. The one il- 
lustrated eliminates both 
this objection and the dis- 
agreeable odor of smolder- 
ing tobacco that often hov- 
ers about an ordinary ash 
tray. 

The smoker pushes a cig- 
arette stub into one of the 
small holes, where it is 
effectively snuffed out. If 
all the holes are full, it is 
easy to remove an extin- 
guished stub and throw it 
into the ash receiver. Both 
the snuffer holes and the 
ash receiver are bored all 
the way through the body, 
and a \” thick base of the 
same size and shape is then cut to match. 

Between these two parts a sheet of tin 
plate (tin-can stock) is sandwiched. Holes 
are drilled through it for brads or screws 


A plate cut from a tin can is sandwiched between the body and the base 


that hold the wooden parts together. This 
tin plate insert protects the wood from heat 
where it is most vulnerable. Any suitable 
ornament may be used.—CLYDE S. SCRIBNER. 


Operation of Jig-Saw Blade Improved by Teeth Filed in Back 


WHEN medium or heavy saber blades 
are used in jigsawing where it is neces- 
sary to back the blade in the cut by 
reversing the direction of the stock, 
considerable difficulty is often encoun- 
tered due to the packing of fine saw- 
dust in the kerf, which blocks the re- 
turn of the blade. 

If a number of fine teeth are filed in 
the back of the blade, sawdust will be 
removed as the blade is backed.—R. W. 


Quick-Acting Staple Remover Is 


Useful Tool for Draftsmen 


FoR ease, convenience and speed, a 





PLIERS GROUND 


Memaving 
Staples 


SECTION X-xX 
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AWAY TO ABOUT 45° 
x 


stapling machine is superior to thumb- 
tacks or tape in fastening drawings to 
a board, and many draftsmen would 
prefer to use it if the staples could 
afterward be removed quickly and 
without damage to the paper. It is not 
hard to convert a pair of thin-nosed 
pliers of good quality into an efficient 
and speedy staple remover by a simple 
grinding and filing operation. 

The pliers should be of a small, 
handy size. Each jaw is carefully 
grooved with a file, as shown, and 
then ground to form two hooked edges 
which grip the staple.—R. L. W. 
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Graceful hanging shelves 
embellished with scroll- 
sowed ends. The delicate 
gallery around the upper 
shelf is cut from plywood 


, This design was prepared by Donaia A. Price, of Chicago. He suggests that solid wood %” thick be used for 
-. all parts except the decorative gallery, which may be either %" or 3/16" plywood, or stock built up by 
gluing together five layers of veneer. Stain and finish the piece to match other walnut or mahogany furniture. 
if the shelves are to be lacquered—Chinese red and black are appropriate colors— % " plywood may be used 
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ANY years ago, back in 1923, POPULAR 

SCIENCE offered prizes for the best letters 
from readers telling which tool they thought the 
most useful one in the shop. Probably many 
others will agree with the first-prize winner, who 
wrote that the most versatile, all-around tool 
he had was a pair of ordinary slip-joint pliers. 
Certainly, this familiar tool lends itself to a 
great many uses, both orthodox and unorthodox, 
and has done yeoman’s service in pulling many 
a mechanic, handy man, and automobilist out of 
a tight spot. But there are almost as many 
special types of pliers as there are novel uses for 
ordinary ones. Can you recognize the various 
kinds illustrated on this page? Write in your 
answers; then turn the page upside down to 
check them. 
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ANYONE using 3” by 5” memo slips or file 
cards knows they are a nuisance if left in a 
drawer. If they are stacked in a box, it is 
hard to take out a single card quickly. This 
convenient holder staggers the cards so that 
the edge of the topmost one always projects 
a little farther than those below, making it 
easy to pick out one at a time. A handy 
tray on top is divided to hold rubber bands, 
pins, and clips. 

The holder can be made of tin plate from 
discarded cans, with tin snips and a solder- 
ing iron as the chief tools. If preferred, 4” 
plywood or thinner hardwood can be used. 
Wood can be stained and varnished to 
match other furnishings. If of metal, the 
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View of Drawer from Front 
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FOLO EDGE OVER 
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CALENDAR, TABLES, 
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holder can be finished in colored or black 
crackle enamel.—R. L. W. 


Slanted Drawer Partition 
Keeps Stationery Handy 


You can store both paper and enve- 
lopes neatly in the same drawer and have 
the paper readily accessible by inserting 
a loose, diagonal partition. A partition 
to suit the drawer can be cut from a 
sheet of thin plywood, but a common 
dime-store bread board, 10” wide, fits per- 
fectly in a typewriter paper drawer 9” 
wide by 514” deep. A notch cut at the 
top permits it to be pulled out when en- 
velopes are wanted.—J. M. 


SPARK HEATS ELEMENT —~ 
AT BREAK IN COIL P 
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Spark Locates Break in Wire 
of Imbedded Heating Coil 


IF A BURNED-OUT or broken resistance coil 
in one of your heating appliances is im- 
bedded in cement, you may have trouble 
locating the gap. To break open the cement 
haphazardly may ruin the element. By 
using the following method, however, you 
can find the break without exposing the 
wire, and then make the necessary repair. 

Attach the terminals of the element to 
the secondary terminals of a small spark 
coil, such as a Model-T Ford ignition coil, 
using a six-volt battery to supply the pri- 
mary current. Where the secondary cur- 
rent jumps the gap created by the break, 
the heavy spark will heat the cement im- 








mediately above. You can locate the spot 
with a finger, chip out the cement at that 
place, and weld the wire or fill the gap with 
a conducting material. To complete the job, 
refill the cavity with asbestos cement. 

If the appliance has a nondetachable 
cord, it is best to disconnect it rather than 
to send the high-tension current through 
the cord, for the current may persist in 
jumping across the lead wires before reach- 
ing the element.—W. C. WILHITE. 
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Notches cut in the top and side 
of a baking-powder container, 
as above, form a good pouring 
device that opens with a turn 











When a candle does not go into 
a candlestick squarely, soften 
the end in boiling water, and 
then press it in for a firm fit 
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Pieces of an old sponge can be 
made to give extra service if 
they are packed and sewed into 
a case made of a mesh dishcloth 








COFFEE 
CAN 





SMALL 
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Three clothespins and an empty one-pound coffee 
can will make a jardiniere that will show off a 
potted plant attractively. Cut off one leg of 
each pin to fit the bottom rim of the container 


RUBBER 
GASKET 


\ 


ADHESIVE 


DOOR 


Adhesive tape covering the gasket on a 
refrigerator door keeps the rubber from 
becoming soft and repairs damaged parts 


Stairway sweepings can be gathered easily in a dustpan made 
from wood or an oil can. Have the front fit under the tread, 
and be sure the width is no less than that of the broom used 
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>» W_ TIN-PLATE 
STRIP 


HEAD OF BED 











For convenient turning on of a bedside lamp in the dark, attach a 
pull switch to the back of the bed with the chain extending through 
a small hole, bushed with a brass eyelet to protect the wood finish 





4 
BROKEN SCREW : af 


lf a screw head in a 

faucet spindle shears 

off when a washer is 

being replaced, the 

screw can be removed 

by cutting a new slot 

with a hack saw, as 

shown at the left. 

The slot in the face 

of the spindle will 

do no harm since the 

washer will cover it Blotters, cards, tables, or other needed material 
can be held on the inside of a book cover with 
four of the art corners used in mounting photos 





SUITCASE HANDLE 
HARNESS 


CELLULOSE TAPE 


























Steel wool will clean the tops Transparent tape will protect Attaching harness snaps to the 
of books if the pages are held data on a paint can from paint eyelets at the ends will adapt 
firmly. Do not scratch the dripped over the edge, and it an old suitcase handle nicely 
covers. Finish with a cloth can be replaced when necessary for carrying big, heavy packages 
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Cap on Chimney Will Keep Out Rain and Eliminate Down Draft 


O CAP a modern concrete-faced chimney 

for protection against rain entering the 
stack and to prevent down draft, first hole 
into the top with a star drill and cement in 
the heads of two carriage bolts of suitable 
length to serve as anchors, as illustrated 
at A in the drawing. Then, if capping only 
to keep out rain, build up the four corners 
with common brick to the height required 
by the size of the flue, as at B. This should 
raise the top enough to make the total open- 
ing of the four sides of the capped chimney 
equal to the original flue opening. For the 
sake of insuring a full draft under all con- 
ditions, however, make the total opening 
greater. 

After the brick mortar has set, cut a 
sheet-metal cap out of fairly heavy stock 
(about %”) and fit it on the posts, drilling 
holes to permit the anchor bolts to extend 
up through. Then spread a batter of con- 


Metal Flashing Weatherproofs 
Patched-up Vertical Siding 


IN REPLACING a damaged section of verti- 
cal siding on a cottage, barn, or similar 
building, the job can be made weatherproof 
by inserting a piece of metal flashing along 
the top and bottom edges as shown below. 
Bevel the ends of both the old and new 
boards to give the flashing a downward and 
outward pitch so that the joints will shed 
water. After the repair has been made in 
this way, the entire job can be given one 
or more coats of paint. Avoid driving nails 
through the flashing.—J. M. 


o§ FLASHING 


BEVEL 


REPLACED 
SECTION 
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crete over the top of the posts, set the cap 
true with the aid of a level, and screw on 
the anchor nuts. 

Lastly, face the posts to match the chim- 
ney facing, and build up the flue approaches 
under the cap in the tapering fashion shown 
at C. This will aid the stack in passing off 
smoke and will also shed rain driven inside 
by the wind. 

If you are capping to prevent back draft 
as well, block off one or two complete sides 
by filling the space between the posts with 
brick and face them along with the posts, as 
shown at D. It may be advisable, however, 
to test the chimney under a complete range 
of draft conditions before applying the fac- 
ing. If this is done, any alterations can be 
readily made in the brickwork. 

Whenever the stack must be cleaned, it 
will be found a simple matter to unbolt and 
lift off the metal cap.—JOHN MODROCH. 


Childhood Trinkets Preserved 


on Novel Jardiniere 
An interesting way to keep old rings, 


buttons, thimbles, brooches, beads, neck- 
laces and other childhood treasures is to 
decorate a jardiniere with them. Soak fine 
tissue paper in water, then boil until you 
have a smooth pulp. Mix in a small quantity 
of glue or gelatin. When the mixture has 
cooled, mold it over a bowl with your hands, 
allowing a little for shrinkage. As soon as 
the coating is firm, stick on all the small 
odds and ends you wish to preserve. After 
24 hours, inspect to see that all are firm. 
Allow the pulp to dry about two weeks. The 
whole surface can then be finished with gilt 
paint.—Mkrs. K. R. SIPPLE. 





Pan RANGER Destons 
SIMPLIFIED SHI CARRIER 


OR simplicity of construction it would be hard 


to beat this car-top ski rack designed by 
John Hansen, a former Yosemite National Park 
ranger now in the Army’s Mountain Troops. 

The main crossbars are 1” wide, 114” deep, 48” 
long, of oak or other hardwood. The four sup- 
ports are 1” by 5” by 314” softwood. The pegs 
are No. 40 spikes, although 6” by 14” carriage 
or machine bolts could be substituted and 
fastened with nuts and lock washers above and 
below each crossbar. All rubber bands are scrap 


RUBBER 


135 « 5" BLOCK; 
BEVEL BOTTOM EDGE 
TO SUIT CAR TOP 


ANCHORING 
CLIPS 


Using scrap materials to advantage, this home- 
built ski carrier compares favorably in utility 
and sturdiness with expensive commercial racks 


rubber obtained from a tire shop that 
does regrooving work, but if no rubber 
is available, cord may be used. Twelve 
101,” lengths of ” half-round rubber 
are adequate for the spike rubbers, and 
four 20” lengths of %” half-round rub- 
ber for attaching the two carrier frames 
to the car. The four flat hooks are 11,” 
by 214” pieces of 16- or 18-gauge steel. 
Sponge rubber or other padding under 
the supports protects the car finish. 
The holes in the crossbars are drilled 
slightly larger than the spikes. Each 


RUBBER 


spike and the two ends of the accom- 
panying rubber are pushed down into 
the hole and held by friction. Pour 
melted wax into the holes around the 
spikes to keep out water and snow. 
Paint the whole carrier black or any 
desired color. 

In attaching the skis, place each 
pair with its poles flat against the 
spikes, and loop the rubbers around 
the skis and over the spikes. 
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WHAT YOU CAN DO WITH 


Portable Woodworking Machines 


VARIETY of portable machine tools 
A has been developed in recent years. 
Many are of special interest to the home 
mechanic, for at times it is advantageous 
to be able to take the machine to the work. 
Some of these tools are suitable only for 
light, delicate tasks; others are adapted to 
heavier service, and will relieve the crafts- 
man of much tedious labor. 

What can be done with a portable router 
and shaper? The motor unit can be used 
alone or mounted in a base equipped with 
handles and an adjustable fence. To shape 
an edge, use a pivot-point wing cutter, and 
set the motor in the base at such a height 
that the pivot will bear against the lower 
part of the edge or against a template 
tacked to the underside of the work. The 
machine is pushed or pulled against the 
rotation of the cutter. It may be fed in 
at any point. 


Clamp the work to the bench with the 
edge to be shaped overhanging, and shift 
the piece as necessary. If the cut is too 
heavy, clamp the motor higher in the base 
and make the molding in two or more 
passes. Avoid heavy pressure of the pivot 
point against the guiding edge, as this may 
burn the work and the cutter. 

Veining is the cutting of a narrow channel, 
usually to a depth of half the diameter of 
the cutter, to produce an ornamental line 
pattern or a separation of light and dark 
tones or different colors. A thin plywood 
template makes an ideal guide. Attach to 
the machine a shoe carrying a sleeve, or on 
the smaller motors screw a guide to the 
chuck base, and let this slide along the 
edge of the template, which is tacked or 
clamped to the work. The template is cut 
along a line set back from the veining line 
by half the diameter of the guiding sleeve. 


Portable routers and shapers are used alone or in a base with a fence. Cutters and burrs are numerous 


VEINING CIRCULAR 
WORK, USING 
NOTCHED EDGE 
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PIVOT CUTTERS 








By 
EDWIN M. 
LOVE 


Routing is done with a 
router bit of appropriate 
diameter. Follow the 
template from left to 
right, outlining the limits 
of the routed part; then 
move the tool back and 
forth until all the inside 
waste stock is removed. 
The template eliminates 
mistakes, and speeds 
production of duplicate 
pieces. To do routing on 
a single piece having 
straight sides or regular 
curves, use the fence. 
When square corners are 
required in routed work, 
trim them with a chisel. 

The portable router can 
also be mounted upside 
down under a base plate 
or table and used like a 
stationary machine. 

How can best results 
be obtained with a flexi- 
ble shaft? The very 
flexibility of this tool, 
while allowing it to be 
operated from any angle, 
requires a firm grip on 
the hand piece, so that 
the drag of the emery 
wheel or cutter will not 
cause it to jump along 
the work. Advancing the 
tool against rotation as- 
sures maximum control. 
Grinding on a convex 
surface, as in smoothing 
a welded fender, should 
be done in a series of 
strokes with the angle 
of the wheel varying to 
suit the curve. 

The flexible shaft is 
especially useful for 
drilling or grinding in 
narrow and restricted 
quarters. Where con- 
siderable accuracy is re- 
quired, steady rests or 
jigs can be improvised to 
hold or guide the tool. 

Light, high-speed flexi- 
ble shafts are used with 
dental burrs and small 


a 


When edges are shaped, the work is clamped on the bench with one edge 
to be shaped overhanging, as above, and shifted as necessary. Below, a 
router is mounted upside down under the center of a base plate, and the 
work is pushed against it and a fence for rabbeting along the underside 
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SMALL GRINDER MOUNTED 
IN MODEL-MAKER’S LATHE 


\ 
,/ >» 
{ a Y a 
TARVING WITH LIGHT 
FLEXIGLE SHAFT 


grinding wheels in die making, model work, 
and light carving. The hand piece is usually 
held in the fingers like a pencil, for delicate 
manipulation. 

How is a small grinding motor used? 
This also is held pencilwise for light carving 
and grinding, although there are times when 
it is best to grip the motor in the palm. 
Such a motor does the work of a light 
flexible shaft, and while it is larger than the 
slender chuck of such a shaft, it has only a 
cord to drag, instead of the shaft housing. 
It can be mounted in special bases as a 
miniature lathe, drill press, router, and 
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Two types of flexible shafts, several 
attachments for use with hand grinders, a 
portable drill and motorized scroll saw 
are shown in the drawings. At left, a 
portable router is cutting a dado. The 
router is mounted in a base on which is 
attached a fence with a straight edge to 
hold against the work to guide the cut 


shaper for all kinds of model work. 
What is the right way to hold a 


portable drill? This type of drill 

is so light that it can be used in 

almost any direction by gripping 

the handle with one hand. When 
practical, the motor should be 
steadied with the other hand, for a 

drill is rather brittle, and a change of angle 
in a hole may snap it off. When using a fine 
drill, it is often necessary to lift the motor 
slightly, since its weight may break the drill. 
Is any special technique involved in using 

a portable sander? It is handled somewhat 
like a hand plane, and a certain amount of 
deftness is required. Boards to be smoothed 
should be clamped down, and overlapping 
passes made from left to right, the full 
length of the work if the material is short 
enough. On long boards, sand convenient 
lengths, feathering the strokes by lowering 
the sander at the start with a forward 





motion and lifting it at the end 
of each pass. Uniformity of 
pressure and pushing speed 
contribute to the quality of the 
finish obtained. 
Use a belt of coarse grit for 
roughing and one of finer grit 
for finishing. To save needless 
wearing of the belts, use a 
machine or hand plane for the 
first smoothing. However, the 
sander proves its worth on 
cross-grained wood that is dif- 
ficult to work by ordinary 
means, removing saw marks 
and chipped holes, and produc- 
ing a silky surface. 
Convex surfaces are smooth- . 
. : “ Drilling in restricted quarters is made much easier with the aid 
ed with roiling motions and of a flexible shaft. Below, a portable sander puts a finish on 
crisscrossing of strokes, and 4 flat surface. On a short piece, make the passes full length 
are finished with movements 
along the grain. 
Set up in a frame vertically, 
on its side, or upside down, the 
machine can be used like a 
stationary sander. 
What are the advantages of 
a portable scroll saw? This 
tool can be plugged into any 
convenient light socket. The 
blade, held taut between an 
upper spring in the frame and 
a vibrating unit below, makes 
over 7,000 strokes per minute, 
cutting smoothly and requir- 
ing only guiding. It is handy 
in model work for cutting fine 
detail. 





Shaped-and-Routed Plaque 
Embodies Victory Design 


MAKING this plaque is an exercise in 
shaping and routing. The pattern can be 
enlarged by drawing it on squares of 
suitable size. Saw it out, smooth the 
edges, and run the molding on. 

The figure is outlined either with a 
scroll-sawed pattern or freehand. Use a 
small routing bit for ease of control. 
Rout the background to the full depth 
of %”; then reduce the wings and stars 
to a level 4%” below the V. The feathers 
may be left flat and simply delineated 
with a veining bit, or tapered in thick- 
ness from the outside in by using a nar- 
row wedge-shaped wooden shoe on the 
router to incline the bit. 

Finish in natural varnish, in stain and 
varnish, or in red, white, and blue enamel. 
Cover with a coat of brown glaze.—E. L. 
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FE HAVE already seen some of the 
WV curprisine results of two-rail opera- 
tion. To recall but one, look at the single- 
track junction in Fig. 1. Remember that 
the frog is not insulated, but with the points, 
lead rails, and heel rails receives power 
from one or the other stock rail, depend- 
ing on whether the switch is open or closed. 
Thus, in the upper sketch, the “gates” are 
closed, establishing the’ main route. But, 
what is to be noted carefully, the diverging 
route is dead, and the main route protected 
against fouling from the southwest. 
In the lower sketch, the switch is open, 
and the diverging route is both established 
and protected, for the main route is dead. 


An eVen more surprising 
result is obtained by simply wiring red and 
green lights from rail to rail, as in Fig. 2. 
Here the lights appear as wayside signals 


ALIGNMENT LIGHTS. 


protecting the junction from every ap- 
proach; and this much can be said for 
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them, that at least they will show infallibly 
how the switch is aligned (which is, of 
course, a primary function of interlockirg 
signals). As identified in Fig. 2: 

Signal No. 1 protects the main route 

from the rear. 

Signal No. 2 protects the 

route from the rear. 

Signal No. 3 protects the entrance to 

the main route. 

Signal No. 4 protects the entrance to 

the diverging route. 

In accordance with standard railroad 
practice, signals No. 3 and No. 4 both ap- 
pear on the same mast; but you must not 
forget that they are two separate and dis- 
tinct signals, and that the upper one, No. 
3, governs the main route always, while 
the lower one, No. 4, governs the diverging 
route always. 

Obviously nobody operates these signals, 
but all four together change color auto- 
matically in response to the movement of 
the switch points. On the other hand, the 
signals serve two good purposes: they tell 
you at a glance the condition of the switch, 
whether open or shut, and they guarantee 
that the switch movement is in every in- 
stance accurate, for if the points begin to 
stray, the lights will all go dark. In addi- 
tion, of course, the signals meet especially 
well our purely pictorial requirements. 

But they are not, of course, automatic 
signals in the strict sense of the word. A 
green does not change to red as a train 
passes by, and a false indication is always 
present. Thus No. 1 and No. 3 can both 
show green at the same time, though these 
two signals conflict with each other, and 
the same is true of No. 2 and No. 4. These 
signals do not protect the trains, as auto- 


diverging 





matic signals do, but they give good service 
of the kind indicated, and they look grand. 


CONTROL LIGHTS. Every wayside signal can 
be, and ought to be, repeated on your con- 
trol board; and the alignment lights of Fig. 
2 acquire an additional value if each is 
hooked up in parallel with a correspond- 
ing light on the panel set before your rheo- 
stats. What that new value is we can best 
realize if we turn to the reversing loop. 

The tear-drop reversing loop (Fig. 3) is 
one of the most important elements of 
model-railway design. But on a two-rail 
pike, the reversing loop presents one spe- 
cial problem, which is made plain in Fig. 4. 
The point is that while a train is making 
her transit of the loop, the polarity at the 
junction must be reversed without permit- 
ting this reversal to affect the train. 

In A, for example, the train, about to 
enter the loop, is receiving power from the 
Y rail, returning it through the X rail. But 
in C, on emerging from the loop, she draws 
power from X, returns it through the Y rail. 
And while she is still in the insulated mid- 
dle section of the loop, you must anticipate 
her emergence not only by changing the 
condition of the switch, but by reversing 
both the switch and the polarity of the rails. 
The flow of electricity must be from the 
right-hand drivers to the motor, and from 
the motor to the left-hand wheels of the 
tender, as in using direct current and loco- 
motives equipped for polarized reversing. 
(As a matter of fact, we are not committed 
to direct current or to polarized reversing; 
but we design the pike as if we were, and 
thus avoid trouble. We can then use either 
D.C. or A.C., and either polarized or se- 
quence reversing. With any other design, 


short circuits will occur and the sequence 
reverser will frequently be actuated by un- 
intended power lapses. ) 

And so our special problem, with a two- 
rail reversing loop, is to keep the polarity 
properly aligned in advance of each mov- 
ing train. And in meeting this problem, 
we can profit immensely if we apply to the 
whole loop, including the junction, the 


alignment lights illustrated in Fig. 2. 


LINING UP THE TRACK. Instead of using these 
for wayside signals, let’s place each pair 
in its proper place upon the board. The 
board, of course, contains a painted dia- 
gram of your pike, and the lights are set 
up at points corresponding to the insulated 
rail joints. They are not signal lights, but 
they tell you when to throw your double- 
pole double-throw switches—one for the 
main line and one for the insulated loop 
segment—to keep the polarity correctly 
aligned. When you finally signal your pike, 
these lights will not be displaced but will 
continue to serve their important purpose. 
The hookup and the board routine are 
both made clear in Fig. 5. As the train 
moves forward, you must be certain that 
the alignment light is green well before 
she arrives at the end of an insulated sec- 
tion—otherwise she’ll kick up fireworks. 











By THOMAS PARTRIDGE 


to cabinets, drawers, and bookcases 
that parents use are often looked upon 
with envy by the children of the family. This 
four-in-one unit more than satisfies the 
youngster’s desire for “grown-up” furniture. 
It combines adequate book space, a cabinet 
“with real doors,’’ three convenient drawers, 
and a window seat. Craftsmen will be par- 
ticularly interested in the way its construc- 
tion many of the problems en- 
countered in building modern “unit” pieces. 

White pine and fir plywood were used, 
and finished with enamel. If a varnish or 
other transparent finish is to be used, red 
gum or some other cabinet wood may be 
preferred. The white pine required consists 
by 10”, 14’ of '2” by 4”, 6’ of 


solves 


of: 25’ of 4%” 
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\ This “grown-up” unit provides a child 
with generous book, cabinet, and drawer 
‘ space combined with a seat by the window 


2” by 2”. Two panels of fir ply- 
wood are needed, one *', by 
48” by 48”, and one 4%” by 24 
by 26”. 

Attractive drawer handles 
can be obtained at a hardware 
store. The cabinet handle is 
turned from a disk of bird’s- 
eye maple or other wood, 1” 
thick and 7” in diameter, to the 
profile in the drawings, and 
sawed in half. Bullet catches 
hold the doors. 

The floor rail for the front of 
the unit is made from the 2” by 2” stock and 
rabbeted %” by 11,” its full length to re- 
ceive the front edge of the lowest shelf or 
floor. How these pieces fit together is 
shown in the drawings. As a further bear- 
ing for the lower shelf, a 1',” thick cross 
member is attached to the center of the shelf 
at right angles to the rail. 

The first step in making the drawers con- 
sists of ripping the 12” wood to a width that 
slides into the drawer cases easily, after 
which the 4” by ',” dado cut for the 
drawer bottom is made ',” from one edge. 
Then the boards are cut to the various 
lengths required. 

For making the stepped dado joint at the 
ends of the drawer front on a circular saw, 
the jig shown in the drawings will be help- 
ful. Two 1,” bolts 3” long are used to clamp 
the work. They should be fitted with wing 
heads for easy hand operation. Holes are 
drilled through the washers at the back of 
the jig, and small screws are run in to hold 





Using a jig for cutting a dado for a drawer-front 
end joint. The work is clamped vertically in the 
jig, which is then slid against the saw rip fence 


Measurements in the drawing are for an average 
room, but may be changed slightly to suit space. 
The corner construction is detailed in the insets 


the bolt nuts in place. The board to be cut is 
placed vertically between the clamping strip 
and the face of the jig, and snugly against 
the strip near the front bolt. In use, the jig 
is slid against the saw rip fence, as shown 
in one of the photographs. 

Both drawer dividers, as well as the end 
and one cabinet wall, should be provided 
with strips of wood to engage the dado cuts 
in the drawer sides with an easy sliding fit. 
Allow a little play in fitting the drawers so 
that they will not be too tight after the 
finish has been applied. Avoid using paint 
where there is friction caused by the open- 
ing or closing of the drawer. Use a good 
wood sealer instead, rub down until smooth 
with fine steel wocl, and then apply several 
coats of wax, rubbing well. 

If a transparent finish is to be used and 
the joints have been made with care, the 
unit should be assembled only with a good 
grade of glue for all exposed joints, although 
the back may be attached with screws. If 
an enamel finish is used, however, all the 
joints may be reinforced with screws, in 
addition to glue. They should be counter- 
sunk well below the surface and the holes 
filled with plastic composition wood. Leave 
little mounds of the plastic material over 
the holes, and allow at least 48 hours before 
sanding off the excess. Sand well all over 
before applying the first undercoat. 

On the original piece, the inside, or central 
portion, of the knob was finished with three 
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coats of brilliant red enamel to match the red drawer 
handles used. The entire knob was then given five 
coats of a good grade of spar varnish, rubbed down 
with pumice and water, and finally with rottenstone 
and oil. This gives a semidull, glass-smooth finish 
that is very attractive and stands up well. 





One of the attractive modern touches 
is the door knob, which is turned as 
shown below, then sawed in two. Each 
half is fixed permanently to a door. 
Bullet catches hold the door closed 


Make the joints carefully so that those exposed 
may be assembled only with glue if the finish is 
to be transparent. Reinforcing screws may be used 
under enamel, and are good on the back in any case 





At right are drawings of the jig used in slotting 
the drawer-front ends, details for building the 
drawers, and two views of the cabinet-door knob 


Drawers should be assembled with tight and square 
joints. Use no paint where there will be friction 
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Aids in Cutting and Installing 
Big Metal or Plywood Sheets 


Ir YOU have to mark a 
long piece of sheet metal 
or plywood for cutting to 
width, you can save time CHALK LINE 
by notching the sheet at 
one end and running a chalk 
line through the notch. A 
knot at the end of the line 
keeps it from pulling out. 
Installing cold-air boxes 
for furnaces is a hard one- 
man job when cumbersome 
iron sheets have to be han- 

. metal or plywood, 
died. The same goes for oschoneendand 
applying wall board or ply- secure chalk line 
wood when the installation by means of knot 
is overhead. It is easier to 
hold the sheet in place while 
nailing if one end is sup- place for nelling 
ported with a length of wire by length of wire 
attached to two nails, aS  geross its width, 
shown.—R. S. WILKES. attached to beam 


To mark sheets of 


Hold the sheet in 











Small Comb Carried in Sheath 
Attached to Eyeglass Case 


ANYONE who carries an eyeglass case will 
find it simple to add a sheath or pocket for 
a comb. Make it of a leather or artificial- 
leather strip to match, and cement the edges 
firmly to the back of the case.—H. R. 

NAILS hold better in plywood than in solid 
lumber, as plywood resists the tendency of 
a nail to split the fibers apart. 





REMOVING PAINT FROM GLASS [ PAINTING ] 


PAINT can be removed from window panes, show windows, and other 
glass as follows: Make up a paste of 1 Ib. of whiting and a small quantity 
of water containing all the washing soda it will dissolve. Apply this paste 
to the paint, such as, for example, painted letters on a show window which 
it is desired to remove or replace with other lettering. Leave the paste on 
until the letters are soft and can be cleaned off with a wad or roll of news- 
paper. This method puts the window in good shape for lettering again. 
As an additional precaution, however, wipe the area with a clean cloth 
and denatured alcohol. 


POPULAR SCIENCE MONTHLY SHOP DATA 














Pure nitrogen may be produced by gently heating sodium 
nitrite and ammonium chloride in water, and bubbling the 
nitrogen gas up through water into an inverted test tube 


THE UNFRIENDLY 
ELEMENT 


Nitrogen, So Common in Nature, 
Will Often Fight to Be Alone 





most familiar substances on earth, it is also 
one of the most sluggish. Try to join free 
nitrogen with some other element, and you need 
the help of artificial lightning or expensive 
catalysts. Even then, an incautious touch, a rise 
in temperature, and “Boom!’’—your nitrogen 
has blown up its compound (if not apparatus 
Phosphorus burning on a floating cork uses and laboratory) in its desire to be free. 
oxygen in air in the hydrometer jar, above, Nitrogen makes up 78 per cent of the air. You 
leaving nitrogen and traces of other gases may show the proportion with the aid of a piece 





[= nitrogen likes to be alone. One of the 
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At left, nitrates form a brown layer when treated carefully with 
ferrous sulphate and sulphuric acid. Center, ammonia gas can be 


collected in an inverted flask by heating ammonia water. 


Right, 


ammonia gas is so soluble it sucks water rapidly into the flask 


of phosphorus half the size of a pea on a 
slice of cork floated on water. Light the 
phosphorus, and invert a hydrometer jar 
over it. Clouds of phosphorus pentoxide 
will fill the tube, and water will rise in it 
until the oxygen is consumed. When the 
smoke dissolves, nitrogen and traces of other 
inert gases remain. 

It is so difficult to remove these other 
gases that pure nitrogen is generally pro- 
duced by heating a chemical mixture. Into 
a 250-cc. flask put 7 gm. sodium nitrite and 
5 gm. ammonium chloride. Through a thistle 
tube add add 50 cc. water. Ar- 
range the flask with a delivery 
tube leading from it into a test 
tube full of water that has been 
inverted in a bowl also containing 
water. 

Gently heat the chemicals, tak- 
ing care not to overheat them, 
as a violent reaction might burst 
the flask. Heat just enough to 
keep gas bubbling slowly. If the 
mixture froths, remove the flame 
and pour a little water through 
the thistle tube. Once the reac- 
tion has started, it may continue 
for some time without further 
heating. 


Ammonia and air drawn over hot copper 
form nitric oxide, and then a dioxide, 
which bubbles in water to make nitric 
acid. The bottle at right is a siphon 


Collect several bottles of the gas, which 
will have neither color nor odor. Put a 
lighted splint into one bottle and the flame 
will be extinguished. 

Ammonia (NH;) is one of the com- 
monest compounds of nitrogen. You can 
prepare it by gently heating any ammonium 
compound, such as ammonium chloride or 
sulphate, with an active base, such as lye or 
slaked lime. Small quantities may be ob- 
tained by heating household ammonia, a 
solution of ammonia gas in water. The gas 
is little more than half as heavy as air, and 
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so can be collected by upward displacement. 

Ammonia is so soluble that more than 600 
volumes of it will dissolve in one of water. 
Invert a flask on a ring stand, and fill it with 
ammonia gas until the odor of escaping 
ammonia is detected. Close the flask with 
a stopper containing a glass tube, the upper 
end of which has been drawn out to a jet in 
which are several drops ef water. Insert 
the other end of the tube into a beaker of 
water containing a little phenolphthalein 
solution. The ammonia dissolves in the drops 
in the tube, creating a partial vacuum, which 
in turn sucks water from the beaker. Am- 
monia is alkaline, and turns the phenol- 
phthalein red as it enters the flask. 

Compounds that contain nitrogen in the 
form of nitrates may be detected by a simple 
test. To a strong solution of freshly pre- 
pared ferrous sulphate add a little of the 
solution to be tested. Tilt the test tube, and 
carefully pour in a little concentrated sul- 
phuric acid, letting the acid run down the 
side and form a layer in the bottom. If a 
nitrate, even in minute quantity, is present, 
a distinct brown ring will form between the 
acid and the solution. 

Nitric acid (HNO;) may be made by 
suspending a wad of cotton wool, saturated 
with strong ammonium hydroxide, at the 
end of a horizontal tube of hard glass, loose- 
ly filled with strands of thin copper wire. 
Heat the copper quite hot by a flame spread 
out by a wing top on a Bunsen burner so 
that a mixture of air and ammonia will be 
drawn through the tube, and bubbled through 
water in a flask, with suction provided by 
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Mix a small quantity of 
ammonium nitrate with 
zinc dust on the cover 
of a can, and carefully 
add a little water. The 
mixture will bubble and 
smoke, then burst into 
flame, as at left. This 
experiment is harmless, 
but shows the violent 
instability of many of the 
compounds of nitrogen 


Below, nitric oxide [in 
the tube at right) is a 
colorless gas, insoluble 
in water. Exposed to 
air (left), it changes 
to dense brown nitrogen 
dioxide, and this gas, 
shaken in a tube with 
water, combines with it 
to form weak nitric acid 
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a siphon bottle. A pinch clamp on a rubber 
tube between the flask and bottle will limit 
the flow to two or three bubbles a second. 
Ammonia and oxygen unite on the surface 
of the heated wires to form nitric oxide and 
then nitrogen dioxide. Weak nitric acid is 
formed by bubbling the nitrogen dioxide 
through water. 

A harmless experiment demonstrates the 
violence with which nitrogen often frees 
itself from compounds. Mix a few grains of 
ammonium nitrate and zinc dust on a can 
cover, and then, being sure that you do it 
cautiously, add a few drops of water. The 
mixture will bubble, smoke, and burst into 
flame.—KENNETH M. SWEZEY. 








Centrifugal Force and Sound Vibration 
Demonstrated in Simple Tests 


ABLE-TOP demonstrations provide an 

entertaining way to investigate the ap- 
parent mysteries of science and amuse your 
friends at the same time. Here are half a 
dozen simple experiments dealing with as 
many oddities of science. Four of them 
show the application of centrifugal force 
in amusement-park loop-the-loop rides, in 
the banked curves of railroad tracks and 
automobile highways, in the operation of the 


CARNIVAL LOOP-THE-LOOP DEVICES and motor- 
cycle “death rides” are explained by a dem- 
onstration with a strip of cardboard and a 
marble. Loop the cardboard, as above, and 
fasten the loop with paper clips, then let the 
marble roll down the incline. If the speed 
is great enough, the marble will shoot up 
and around the loop; if not, it will fall. It’s 
a battle between centrifugal force and 


gravity. 


y 

centrifuge for settling solids precipitated in 
solutions, and in explaining why the earth is 
flattened at the poles and bulged at the 
equator. One test exposes the roar in sea 
shells, and another presents a visual illus- 
tration of the overtones of stringed musical 
instruments. All can be performed with no 
more space than the top of a card table, and 
none requires equipment other than that 
ordinarily found in the average home. 


4 


RAILROAD TRACKS AND HIGHWAYS are banked 
at curves to combat centrifugal force and 
keep vehicles using them from tending to 
skid off into a straight line. Give a marble 
“car” energy of motion by letting it roll 
down a rather steep cardboard “hill” with a 
curve at the bottom, as shown above. The 
marble will follow the turned-up edge of the 
cardboard around the curve, and run off at 
a tangent at the end. 


SOUNDS IN SEA SHELLS are not the 
stored-up roar of the sea, but are 
picked up from the jumble of sounds 
in the air and correspond to the nat- 
ural rate of vibration of the air with- 
in the shell. Air within any inclosed 
space vibrates at one particular rate, 
or pitch, more easily than at any 
other, and when mixed sounds are 
impressed upon the space, the sound 
corresponding to the natural pitch of 
that space is singled out and ampli- 
fied. Jars, tumblers, and cans have 
this quality as well as sea shells. 
Listen to a few of different sizes. 
The sound will be different for each, 
the pitch getting higher as the size of 
the space decreases. 
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VIBRATING 


OVERTONES OCCUR WHEN A WIRE VIBRATES as a whole and in seg- 

e€ ments at the same time. Stretch a thin wire between two 
hom nails, and space folded paper riders on it, as marked in the 
diagram. Using a finger as a stop, touch the wire with the 

EXPERIMENTS rosined string of a homemade bow, as shown. The vibration 


will throw off Nos. 1, 3, and 5, while 2 and 4, the nodes, remain. 


WHY THE EARTH IS FLATTENED AT THE POLES may be ex- 
plained with a hand dri!l, two cardboard hoops, and 
a curtain rod. Arrange the hoops as a sphere with 
the curtain rod as an axis, leaving the upper part of 
the hoops free to move up or down, and clamp the 
rod in the drill. As you spin them, the 

hoops will flatten at the axis and bulge 

at the outer points—more pronounced 

the faster you spin the handle. Many 

scientists say that millions of years 

ago, when the earth’s mass was hot 

and plastic, the rapid rotation of the 

earth caused its surface to bulge along 

the equator, and to become flattened 

at the poles. 


MAKE YOUR OWN CENTRIFUGE by tying 
a short length of cord around the 
neck of a pill bottle containing pre- 
cipitated chalk and water. Shake up 
the chalk, then whirl the bottle in a 
horizontal plane for a full minute, 
gradually decreasing the speed at the 
end. When you stop, most of the 
chalk will have settled in the bottom 

much quicker than it would had 
it been left quiet. Electrical centri- 
fuges are used to settle solids quick- 
ly in chemical research, and a sim- 
ilar device is used in separating milk 





from cream 
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Servicing Wour Radio-= par io 


FTEN minor adjustments that can be 
made at home will correct radio-re- 
ceiver difficulties or give additional recep- 
tion to an old set. Below are methods for 


REPLACE THE POWER PENTODE TUBE if the pilot 
light goes on and then immediately goes 
off again each time the receiver is turned 
on. The trouble is a faulty heater in the 
50L6GT tube. It makes proper connection 
inside the tube when cold, but when it 
warms up the contact is broken. 


NOISY TUNING IN THE LATEST RADIOS may be 
caused by filings between plates of the oscil- 
lator tuning condenser. These may be 
burned out by connecting the secondary of a 
700-volt power transformer across the con- 
denser, as shown above and in the diagram. 
Be sure to disconnect the house current and 
the grid connection to the oscillator unit. 





ie 


7 
TUNING CONDENSER 


detecting a faulty heater in the power pen- 
tode tube, extending reception at the upper 
end of the dial, eliminating noise in a new 
condenser, altering a midget filter circuit. 


* ssgpstatienins 


eye 


1,600-KC. STATIONS CAN BE BROUGHT IN on an old 
AC-DC midget set by readjusting the trim- 
mer on the oscillator tuning condenser. The 
capacity is reduced a sixteenth of a turn at 
a time by loosening the nut shown at left 
above. Then loosen the nut on the other con- 
denser to increase volume. 


THIS SIMPLIFIED FILTER CIRCUIT for a midget AC- 
DC receiver uses only one electrolytic con- 
denser, and may prove worth substituting 
when servicing a filter circuit that contains 
two or more electrolytic condensers if re- 
placements for these condensers are hard to 
obtain. The diagram below shows how the 
substitute wiring is done. 


(ELECTROLYTIC 
CONDENSER ) 
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PARALLEL CLAMPS WITH “DOUBLE” JAWS are now 
on the market for metal workers and radio 
craftsmen. The double-jaw feature provides 
a better and firmer grip on the work than 
the standard-type parallel clamp with only 
one jaw, extending the usual gripping area 
of only '2” or 4” to more than 2”. The new 
clamps are constructed of steel, and finished 
with black wrinkle enamel to guard against 
rusting. One is shown in the photo at right, 
where it is being used to clamp two plates 
held in a vise 
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WOODEN ELECTROLYT!” CONDENSERS, 
employing an impregnated-card- 
board tube container and threaded 
wooden neck, have been found a 
satisfactory substitute for alumi- 
num threaded-neck condensers of 
either the wet or dry electrolytic 
type. They have the same mount- 
ing conveniences, and can be used 
in replacing defective wet capaci- 
tors in 90 percent of the radios 
now in service. 


CHIME RECORDINGS for reproduc- 
tion from church steeples have 
been improved to eliminate ap- 
parent discords arising from notes 
following too closely upon each 
other. In the new series, which 
contains 116 religious and patri- 
otic selections, the recorded strik- 
ing of the chimes has been acous- 
tically timed and retains the mu- 
sical relationship of the notes. 


THIS TRANSMITTER DEMONSTRATOR—a 
schematic diagram of a radiotele- 
phone transmitter—-is used for 
visual education in the United Air 
Lines’ Boeing School of Aero- 
nautics. It shows the conven- 
tional oscillator, radio-frequency 
amplifiers, and speech amplifier 
with plate modulation, each sym- 
bol in the circuit diagram repre- 
senting an actual part mounted 
directly behind it on the opposite 
face of the panel. These parts are 
wired together as in the diagram 
and perform as in any radio 
transmitter. 





This combination set enables the student to practice sending code and to hear how it sounds when sent 


Practice Code Sender and Receiver 


By ARTHUR C. MILLER 


ANY thousands of young men and 
women are busily engaged in Amer- 
ica learning international code either 

for civilian-defense purposes or in prepa- 
ration for enlistment in the Signal Corps, 
and a code oscillator—though impossible to 
buy now— is fast becoming a standard item 
in many homes. Extra advantage for these 
students can be had with a combination 
radio receiver and code oscillator which will 
give them an opportunity to hear how the 
code they are practicing really sounds when 
sent over the air. This instrument changes 
over with the flick of 
a switch for operation 
either as a code oscil- 
lator for practice send- 
ing or as an all-wave 


Complete wiring diagram 
for a code oscillator and 
radio receiver. All connec- 
tions should be carefully 
traced in the diagram be- 
fore doing the wiring. Be- 
low, the six-prong coil base 


TUBE CONNECTIONS 
IG4GT/G 
(TOP VIEW SHOWN) 


DETAIL OF 
SWITCH N° ¢ 


(DP.DT.) * 


A, 


radio receiver. It is used with earphones. 

Obtain first a good 6” by 12” baseboard 
that will not warp and a piece of composition 
wood from which a 5” by 7” panel can be 
cut. The baseboard can be sawed out and 
glued up in the home workshop, or a small 
biscuit or pastry board that will serve ex- 
cellently can be purchased for a few cents 
in one of the 10-cent stores. Both pieces 
should be given a varnish finish before any 
of the parts are mounted—-a coat or two 
of walnut or other varnish stain for the 
base, and one or two of black wrinkle 
varnish for the panel. 


On the panel are mounted a .00014-mfd. 


RE C/OPTIONAL) 


25,000 TO___ 


AUDIO 
TRANSF. 


a -SHORT WHEN USING 
UNIT AS RADIO RECEIVER 
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All parts have been mounted and connections made in this view 
of the top of the baseboard and rear of the panel. Below, the 
bottom view of the baseboard shows some of the simplified wiring 


tuning condenser with a 2%” dial and 
pointer, a 25,000-ohm regeneration control, 
and two toggle switches. One of these 
switches is of the double-pole, double-throw 
type and changes the circuit over for use 
either as a radio receiver or a code-practice 
oscillator. The other is an ordinary single- 
pole, single-throw switch and cuts off the 
filament supply whenever the unit is not 
being used. 

The sending key and radio-oscillator unit 
are both mounted on the base. The latter 
unit includes a six-prong plug-in coil, octal 
wafer socket, and audio transformer. Con- 
nections to phones and batteries are made 
by means of Fahnstock clips arranged along 
the back of the baseboard. 

For the audio transformer, take one out 
of the junk box, if possible, because the older 
it is the better it will work as an oscillator. 
A new audio transformer has too much 
inductance for this purpose, making it im- 
possible to obtain a high-pitched note. If 
no oscillation is obtained when the oscillator 
is tested, reverse the leads to the primary of 
the transformer. It is important that cor- 
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TOGGLE 
SWITCH 


REGENERATION | 

CONTROL =| 

TUNING 
CONDENSER 








LIST OF PARTS 


Wooden baseboard, 6”x12”. 

Composition panel, 5”x7”. 

Toggle switches (2), D.P.- 
D.T. and S.P.S.T. 

Practice key. 

Potentiometer, 25,000-50,000 
ohms. 

Audio transformer, 
type, any ratio. 

Six-prong plug-in coil. 

Six-prong coil base. 

Eight-prong octal socket. 

Triode amplifier tube, 1G4- 
GT/G. 

Tuning condenser, 
mfd. 

Mica condensers (2), .0001 
mfd. to .0005 mfd. and 
.0004 mfd. to .0005 mfd. 

Carbon resistor, % watt, 2 
to 5 megohms. 

RF choke (optional), 2.5 to 
8 millihenrys. 


any 


00014 











rect polarity be observed. If desired, the 
pitch of the tone may be varied by placing 
a fixed condenser across the secondary of 
the audio transformer, using one of from 
.02-mfd. to .002-mfd. capacity. The higher 
the capacity (.02 mfd.) the lower the pitch 
will be. 

When the instrument is used as a radio 
receiver, the plate supply (‘“B” battery) is 
usually about 45 volts, but when it is used 
as a code oscillator, the plate supply must 
be reduced to 41, volts. An ordinary 4'- 
volt “C” battery will do for this purpose. In 
either case, whether the instrument is used 
for reception or for code practice, the fila- 
ment voltage remains the same—1' volts. 





DETAIL OF TUBE SOCHET MOUNTING 























The MAN WHO 
HATES WORK 


The Story of 
Gabriel Kron 


ABRIEL KRON hates 

work. In fact, he’s worked 
for years to find ways of 
eliminating work. 

It’s not that he’s lazy —he’s 
been working ever since he 
was 10. He’s done everything 
from washing dishes and ped 
dling neckties to digging 
ditches and bottling vinegar. 

Gabe was broke when he 
came to America, but he 
wanted a college education 
more than anything in the 
world. So he really had to work. 
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And Gabe did, for he was a 


determined young man. (Once 
he made up his mind to learn 
English, and he never stopped 
until he had memorized a 
whole dictionary!) 

After seven months of hard 
work, Gabe had exactly $5 
over and above one year’s 
tuition. So he had to work all 
the way through college. 

With his diploma safely in 
his hands, he decided he’d 
worked about enough. But he 
worked another month to earn 
an automobile; then he started 


FEBRUARY, 1: 


on a tour of the world. 

The car collapsed in Death 
Valley, and Gabe walked the 
rest of the way. 

He did a great deal of 
thinking as he hiked along. 
For one thing, he figured out 
how to eliminate a lot of 
work by applying some very 
highbrow mathematics to some 
very practical engineering 
problems. 

On and on he walked 
thinking, sleeping in jails and 
treetops, hitching rides on 
elephants and tramp steamers. 

Eventually he strolled into 
the little Hungarian village he 
had left eight years before when 
he had gone to America. The 
home-town folks were disap- 
pointed. Other people came 
back rich; Gabe had acquired 
only mosquito bites! 

G-E engineers became inter- 
ested in Gabe when they read 
one of his engineering reports. 


GENERAL 
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Then they heard him talk 
about his ideas and were so 
impressed they hired him. 

Since then the whole world 
has become interested in Gabe 
and his work-saving ideas, for 
in 1936 he received an inter- 
national award for making a 
great contribution to. elec- 
trical engineering. 

And he’s still working—still 
looking for ways to eliminate 
work, 


Maybe someday you will 
join Gabriel Kron and the 
men who, like him, are search- 
ing restlessly for the better 
way. Gabe will tell you that 
it’s hard work—but that’s the 
one kind of work he loves. 
General Electric Company, 
Schenectady, N. Y. 
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How to sand 
delicate scrollwork 


@ A long, narrow endless belt of 
Electrocoated Aloxite Brand 
Aluminum Oxide “K-5” Abrasive 
Cloth can be mounted on an 
ordinary bandsaw and used for a 
wide variety of delicate sanding 
operations, to very close toler- 
ances. This arrangement is par- 
ticularly useful for sanding small 
pieces of wood, metal or other 
materials, and for smoothing the 
edges of scrollwork. Bev one aves 
can be made by tipping the 
bandsaw table. 








‘*K-5"" does a job 
for industry, too! 


@ When they have a really tough 
sanding job to do, more and 
more furniture and woodworking 
plants are equipping their big 
drum sanders with Electrocoated 
Aloxite Brand Aluminum Oxide 
“K-5" Abrasive Cloth. This is the 
same high quality product sold 
for use in your own shop 

Send us 10¢ for big 95 page illus- 
trated manual on home crafts- 
manship, and we'll include a 
souvenir sharpening stone. 


Order from Your Dealer 
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THE CARBORUNDUM COMPANY 
Niagara Falls, N. Y. 


trade-mark of and indi-* 
Carborundum Company 


Nickels Without Nickel 


(Continued from page 87) 


for the highly skilled technicians who in- 
tently cut away, chip at, and weigh with 
hairbreadth accuracy the metals which go 
into the formula-prescribed separate lots, 
or “melts,” which are made into the various 
alloys used in coining. The composition of 
the alloy used in making the nickel-less 
nickel is 56 percent copper, 35 percent silver, 
and nine percent manganese. 

After the lots have been made up in their 
proper proportions they are taken to the 
melting room, melted in 1,750-degree electric 
furnaces, cast into 52-pound ingots, and 
annealed by immersion in cold water to 
soften the metal. These half-inch-thick 
slabs are then passed through a series of 
breakdown and finishing rollers, at the com- 
pletion of which they are long strips of 
dark-colored metal the exact thickness of a 
five-cent piece and wide enough for three 
coins to be punched out of them. 

These strips are fed into blanking ma- 
chines which punch coin blanks out of them 
at the rate of 900 a minute. The metal 
remaining in the perforated strips is re- 
melted and again cast into ingots. 

Smooth metal disks the exact diameter 
and thickness of a nickel, are fed into an 
upsetting machine which raises the edge, 
or “collar,” that appears around the cir- 
cumference of all finished coins. Next they 
are taken to the annealing room, where they 
are softened again by being heated and 
plunged into cold water. Then they are 
cleaned in a revolving drum containing 
acid, and are ready for coining. 

The electrically operated automatic coin- 
ing machines are of special design and are 
built in the Philadelphia Mint. The blanks 
are poured into a feeding funnel at the top 
of the machine. As each one drops through 
a cylinder it is grasped by the fingerlike 
pincers of a moving arm and held firmly 
while obverse and reverse dies are simul- 
taneously driven downward and upward on 
it with such tremendous force that the metal 
of the blank flows into every minute de- 
pression of the dies. As the completed coin 
drops into a receptacle at the bottom of the 
machine the pincers grasp another blank 
and the process is repeated. 

The new coins are inspected for imperfec- 
tions and are then taken to the counting 
room and counted at the rate of 4,000 a 
minute by a machine which also bags them 
—and then ties up the bags. Nickels are 
packed for shipment in bags of 1,000 which 
weigh a little under 13%4 pounds. 
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NEw DELTA Complete 


Home Workshop Library 


1400 Photographs and Drawings 


A practical, up-to-the-minute, modern workshop library con- 
taining over 1400 photographs and line drawings—covering 
every phase of operation and maintenance of every major work- 
shop motor-driven tool—with hundreds of special operations ex- 
plained—valuable shop hints, short cuts, and scores of time-saving 
tables. Tells how to obtain unusual results, how to solve shop kinks 
and problems and how to keep your tools and accessories up to top 
efficiency. Every operation “‘shop-tested”’ by practical craftsmen. 


What you get in this 
Modern Workshop Library 


Circular Saw & Joiner — Ripping; 
Saw Projection; Use of Moulding 
Fence; Crosscutting; Miters; Cutting 
to Length; Resawing; Rabbeting; 
Tilt Table Operations; Taper Ripping; 
Spline Grooves; Cutting Curves; Pro- 
duction Work; Pattern Sawing; Cove 
Cutting; Long Work; Gang Saws; 
Simple Tenoning Jig. The Moulding 
Head and its use; the use of Abrasive 
Wheels, Dado Head, Tenoning Jib; 
Common Wood Joints; Jointer Opera- 
tions; Jointing an Edge; Side Pressure 
Jointing an End; Surfacing; Rabbet- 
ing; Beveling; Taper Jointing; Taper- 
ing in the Round; Stop Chamfering. 
Lathe — Wood turning, metal turning 
and metal spinning, including: Spindle 
Turning; Faceplate and Chuck Turn- 
ing; Special Turning Operations; Post 
Blocking; Oval Turnings; Split Turn- 
ings; Turned Boxes; Duplicate Turn- 
ing; Spiral Turnings; Hollow Spirals, 
Fluting and Reeding; Use of Lathe 
attachments; Jigs and Fixtures; Wood 
Finishing; Metal Turning Operations; 
Spinning Equipment; Methods of 
Working; Special Spinning Chucks 
and Appendix containing tap drill 
sizes; Polishing Materials; Decimal 
Equivalents; Table of Taper Cuts; 
Grinding Angles for Wood Turning. 
Band Saw & Scroll Saw— Ripping 
and Resawing; Use of Standard Fence; 
The Ripping Blade; Ripping Curves; 
Tilt Table Operations; Cutting off with 
Fence and Gage; Use of Stop Rod; 
Cutoff Block; Using Clamp attach- 
ment; Crosscutting Wide Stock —Cut- 
ting Circles; Jig Construction; Cut- 
ting Glue Blocks; Round Corners; Cir- 
cular Rails: Sanding; Compound Band 
Sawing; the Cabriole Leg; Compound- 
Sawed Turnings; Ornamental Work; 
Sawing in Multiple; Ripping Thick 
Stock; Split Dowels; Tapering Jigs; 





FREE...Extra Gift 


With every order 
for the Delta 
Modern Work- 
shop Library we 
include a Free 
copy of “How to 
Make Money with 
Delta Tools.” 











Marking Turning Squares: Pattern 
Sawing; Beveled Curves Metal Cut- 
ting; Scroll Saw Operations; Sanding 
and Filing. 


Drill Press— Methods of Laying Out 
Drill Press Work; Use of Wood Bits; 
Sanding Drums and Grinding Wheels; 
Drill Practice in Wood; Use and Grind- 
ing of Twist Drills; Drilling and Tap- 
ping in Metal; Routing, Shaping and 
Mortising on the drill press; Miscel- 
laneous drill press and 
special useful ideas. 


Abrasive Tools— Buffer, Belt and 
Disk sander attachments—Exvlana- 
tion of Different Abrasives; How to 
Sharpen Tools; Grinding Shaper Cut- 
ters; Grinding Twist Drills; How to 
Use Sanding Drums, Cut-Off Wheels. 


Shaper—Shaper Adjustments Cutters 
and Collars; Shaping with guides; with 
collars; with patterns; Use of Forms; 
Jigsand Fixtures; Application of Shap- 
er Cutters; Grinding Shaper Cutters. 


Practical Finishing Methods 
Tells how to do every possitie finishing 
operation— how to prepare the work, 
how to stain, fill varnish—lacquer. 
Proper use of spray gun and brush. 
How to finish metal, how to mix your 
own low cost materials. Silk screen 
process. Secret methods developed 
over many years. 


operations 


Examine this Library at our risk! 


DELTA 


XN 4 
MILWAUKEE 
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Send Coupon Today 


You can inspect the Delta Modern 
Workshop Library without risking a 
penny. Simply fill out and mail coupon 
today. When the complete library, plus 
the FREE extra gift book arrives, post 
inspect it thoroughly. If you 
aren't fully satisfied in every way—you 
can return the library —and every penny 
you paid, including return post 
age, will be promptly refunded—with- 
out question 


paid, 


have 


ce M 
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Modern Workshop Library Div. 

The Delta Manufacturing Company 
682-B E, Vienna Ave., Milwaukee, Wis, 
Gentlemen: I enclose $2 for which plea 
send me complete Modern Workshop Library, 
postpaid, plus FREE gift book. It is under- 
stood that if I am not fully satisfied, I can 
return the library and you will refund every 

penny I paid, including return postage. 
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EVERY WORD CONTAINS 


A HIDDEN STORY OF ITS ORIGIN 


A LERT, now meaning “air raid alarm!’’, comes 
from early French a l’erte, “on the watch.” 
This, in turn, came from Italian all’erta, “on a 
watchtower or height.” When the first field hospi- 
tal was organized to follow an army, the French 
called it Adpital ambulant, ‘walking hospital,” 
from the Latin ambulare, “to walk.” Eventually 
hépital was dropped and ambulant became ambu- 
lance, a vehicle for conveying casualties. Sabotage, 
now the malicious hindrance of production, comes 
from French saboter, “to work carelessly”—orig- 
inally, “to tread with wooden shoes, or sabots.” 

Both you and your children wilt enjoy the hundreds of 
fascinating word origins in WessTeR's New INTERNATIONAL 
Dictionary, Second Edition—The Merriam-Webster. 

These colorful word histories are just one feature of this 
greatest of all knowledge books. Its completeness makes it 
truly the Foundation Book tor Home Education! The more 
questions you and your children bring to it, the more you 
will be amazed at the range and scope of the information 
furnished by its hundreds of encyclopedic articles, by over 
200 outstanding authorities. It seems almost unbelievable 
that such a vast fund of knowledge could be packed into 
one book! And, in addition, you learn everything you want 
to know about words, 600,000 of them, 122,000 more than 
any other dictionary. 

You have long wanted this great question answerer; now 
is the time to get it. Ask any bookdealer to show you the 
Genuine Webster—The MERRIAM-Webster—identified by 
the Circular Trade-Mark. Write for free illustrated booklet 
of interesting word origins to G. & C. Merriam Co., 228 
Federal St., Springfield, Mass. 


Advt. Copyright, by G. & C. Merriam Co. 


the Genuine Webster 


WEBSTER’S 
NEW INTERNATIONAL 
DICTIONARY 


Second Edition 


Please mention Porputar Science Montuty when writing to advertisers. 
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some of the multiple raids may be only 
demonstrations or feints, but the enemy will 
have the pleasure of deciding in each in- 
stance whether that particular assault is or 
is not the spearhead of a full-scale invasion. 
For every one that seems at all menacing 
he will have to set his transportation system 
in motion to bring up supplies and reinforce- 
ments, and use up valuable rolling stock to 
redistribute his forces. In the meantime 
the bombers will be busy overhead, plaster- 
ing communication lines and airports, and 
the parachutists will be raising hell in their 
own fashion. The enemy will need a great 
deal of matériel and large forces in many 
places at once, and if they run out of re- 
serves at any one point they will face dis- 
aster. Once a major break-through occurs, 
penetrations and envelopments will follow 
over a wide front. Those strongholds that 
still hold out will be isolated and dealt with 
at the invaders’ own convenience. 

The losses of the attackers in the early 
stages will be huge. At Dieppe the Allied 
division which was engaged lost about half 
its effectives, in spite of excellent air sup- 
port. The forces which make the first land- 
ings must expect to sustain losses of this 
magnitude. With all the reconnaissance, di- 
versionary moves, feints, and harassments 
that can be inflicted on the enemy, the prin- 
cipal penetrations will just have to be bulled 
through. In some of their landings, when 
they encountered strong opposition, the Japs 
accepted heavy initial losses with equanim- 
ity. Americans will certainly not be out- 
done in this respect. 

In all likelihood, the attacking general 
staffs will have a pretty good idea of where 
the major break-through will occur, and 
their reserves will be disposed accordingly. 
But they will have to be prepared to change 
their plans at a moment's notice. Much also 
will depend on the subordinate commanders. 
No two landings are alike and the ability of 
the attacking troops to adapt themselves to 
conditions quickly and intelligently is just as 
important as good staff work and planning. 
Landings are always fast-moving situations, 
and only dynamic leadership on the spot can 
seize opportunities as they arise and utilize 
gains to get more gains. And all possible 


| contingencies will have to be provided for. 
| It is perfectly possible, for example, that 


when the Axis forces are in a desperate po- 


| sition they will resort to the use of gas 


wherever wind conditions permit. 
Nor, when we capture a harbor which will 
(Continued on page 226) 
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BUY WAR BONDS 


Now! 


So you can become 

@ Harley-Davidson 

| owner ofter Victory 
is wonl 


DAVIDSON 





_ MOTORCYCLES 


CHILLED 
JOINTS 


NO MIXING 
OR HEATING 
with 


FRANKLIN 


NO} 


Today, our entire efforts are devoted 
to the production of military model 
Harley-Davidsons — motorcycles that 
stand up under the grueling punish- 
ment of war. Tomorrow, when days of 
peace return, we will be producing the 
best Harley-Davidsons that money cam 
buy — rugged, dependable motore 
cycles for business, police and sport, 


HARLEY-DAVIDSON MOTOR COMPANY 


Department PS MILWAUKEE, WISCONSIN 
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WHITE one 


EVERY TIME 
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—casy to clean—unconditionally guaranteed for 
one year. The crack-proof white surface is bonded 
to the steel—protects it from rust. 25, 50, 75, 100 
ft. lengths. Sold by hardware, building material, 
mill supply dealers everywhere. Write for folder. 


KEUFFEL & ESSER CO., Hoboken, New Jersey 


Stronger than the 


. wood itself 
Genuine hide glue in liquid, ready-to-use 
form. No waste from evaporation, souring 
or hardening. Favorite of furniture factories 
and fine craftsmen everywhere. 


ASK YOUR - 
HARDWARE DEALER 


for Franklin Glue or send 25c for 
Ve-pint (Regularly 30c). 
THE FRANKLIN GLUE CO. 
1143 Cleveland Ave., Columbus, O. 
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STEEL MEASURING TAPES 
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Maintaining 
Efficiency in 
America’s Homes 


@ War highlights the importance 
of a strong home defense program 
More than -ever before, house 
holders are faced with the task of 
making necessory repairs them 
selves. When you need a new sow 
to do an essential job around the 
home, check with your dealer for 
on ATKINS. 

And you wor workers whose jobs 
require the use of sows —ask your 
dealer for ATKINS when you buy. 
Remember, it's just as easy to get 
a priority for the best grade as for 
ordinary sows. 

Send 10¢ for ‘‘How 
To Do It’’ Book 


E. C. ATKINS AND COMPANY 


428 S$. Winols St., Indianayols, Ind 


AK 
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serve in this war as St. Nazaire served in 
the First World War, can we expect to re- 
ceive it intact with the compliments of the 
former occupants. They will wreck it as 
completely as they can before they evacuate, 
and they will be in a position to do a thor- 
ough job. About all we can expect to get is 
land, water, and debris. But that will be 
enough. The Army's engineer units, and 
the special Navy construction detachments, 
known as Seabees, will rebuild what has 
been destroyed, and add a lot more. 

When we have an adequate harbor, the 
initial stages of major operations on the 
Continent will be over. The logistical prob- 
lems accompanying such operations will 
then be possible of solution by known meth- 
ods. This harbor (or, more likely, harbors) 
will be the eastern terminus of a pipeline 


| which will carry the products of American 


war industry to Europe. The Germans will 
do their utmost to break the line along its 
entire length, and particularly to block its 
outlet. It is only prudent to assume that 
they will fight as furiously when they are on 
the road to defeat as when they seemed to 
be headed for victory. This outlet will there- 
fore need the strongest air defenses that 
modern military technology can devise, for 
whatever air power the Germans still pos- 
sess will be flung against it. It will have to 
be guarded against submarine and surface 
attack by nets, booms, and mines. The bat- 
teries with which the Germans have ringed 
the European coast will have to be dupli- 
cated here. Around the invasion area there 
will be such a concentration of airfields, AA 
and coastal artillery, submarines and anti- 
submarine devices, large and small naval 
surface craft, merchant ships, transports, 
tugs, docks, warehouses, unloading and for- 
warding facilities, barracks, troops of all 
arms and services, as the world perhaps has 
never before seen. But once the machinery 
of this gigantic enterprise is in motion the 
push into Germany will be in full progress. 





NOTICE TO SUBSCRIBERS 


Subscribers in the armed services 
who notify us of change of address 
are requested to give us the key 
symbols appearing on the wrapper 
in which the magazine is received. 
This insures prompt service. 
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IT REPRESENTS FREEDOM. It repre- 
sents our liberty to do those things we 
choose to do—to buy, with our earnings, 
the comforts that appeal to us—and to en- 
joy them as we will 

It represents the American way of dis- 
tributing fine things with equality. The 
factory watchman, the mill superintendent, 
the millionaire yachtsman— all may and 
DO drive the same model Sea-Horse. All 
enjoy the same perfection of performance. 

It represents the things which will be 
ours again when the war is won. In the 
meantime there is work for us to do. 

For our part we have stopped the ow 
duction of outboard motors for civilian 
use. We are working 100% on certain war 
items for which our experience in building 
precision products has fitted us. 

All to the end of winning the earliest pos- 


JOHNSON SEA-HORSES 


sible victory—so we can get back to those things 
we hold dear—including golden hours on the water. 
JOHNSON MOTORS « WAUKEGAN, ILLINOIS 


Johnson Motors of Canada, Peterboro, Canada 
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TFOR YOUR CONVENIENCE 


it has been arranged so that you can call 
Western Union from your home and the 
charge for the telegram will appear on your 
next telephone bill. Call from coin box also, 
if you wish. 











Mickey Mouse Cartoons 
Always packed with laughs. Show 
also Donald Duck, Three Monkey 
Bosko and Oswald Rabbit films. 
Ideal Home entertainment. 

SEE AT YOUR DEALERS 


/ HOLLYWOOD FILM ENTERPRISES, Inc. 
MICKEY MOUSE 6060 Sunset Biva. Hollywood, Calif. 


Ty Copres 
Order Your" once’, 
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Actual Size V-Plug 
Champion spark plugs for model gas engines give thé 
same dependable performance as regular Champions, 
Sillment sealed. Sillimanite insulator. Alloy needlepoint 
electrodes for easy starting. One piececonstruction. 


CHAMPION 


SPARK PLUG COMPANY ¢ TOLEDO. OHIQ_ 
‘ » 
This Complete and Authoritative book 


* ANSWERS your every welding 
question. You'll actually use it as 


guide because 
it's chucked full of valuable last minute 
welding information. It'll put you 
straight, in words and pictures, on 
EVERY welding operation. 
192 pages of Arc Welding Lessons 
This one section is a gold-mine within 
itself. Shows student correct methods of 
present day applications. Brings the 
expert up-to-date. You can't afford to 
waste a day, so get your copy NOW! 


HOBART Bros., Box p-231, Troy, Ohio 


“One of the Worlds Largest Builders of Are Welders” 














.«» and what about making 


files last longer? 


Cars—tires—tools—implements— machines. . 
more and more insistently comes the warning note 
to make them last longer. Neither file-using 
manpower nor the high-grade steel required in the 
manufacture of files should be wasted through file 
misuse or abuse. 


It is the patriotic duty of every file-using me- 
chanic, farmer, repairman to get the most out of 
every file. Nicholson has a book which can aid in 
doing precisely that. It’s called ‘‘A FILE For EVERY 
Purpose"’—and it’s free. Twenty-five interesting, 
profusely illustrated pages about files—their many 
kinds, proper use, proper care and how to select 
The right file for the job. 

And when buying files, remember: No files in 
all the world can yield a greater number of efficient 
strokes per file or per dollar than the brands which 
carry the sweeping guarantee of Twelve perfect 
files in every dozen—NICHOLSON and BLACK 
DIAMOND. At hardware and mill-supply houses. 


NICHOLSON FILE CO., 19 ACORN STREET 
Providence, R. 1., U. S. A, 
(Also Canadian Plant, Port Hope, Ont.) 


FILES Forevery «XLS, 


PURPOSE 20.S.A.~ 
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Medical Soldiers 


(Continued from page 133) 


tion and aptitude as determined by classifi- 
cation tests. The schools have a combined 
yearly capacity of about 160,000 trainees— 
35,650 basically trained medical soldiers can 
be delivered to medical units or installations 
every 10 weeks. 

Medical transportation is a vital factor, 
not only in saving the lives of sick and 
wounded men, but in maintaining the mo- 
rale of the whole Army. Once a unit gets 
into action, good morale implies the indi- 
vidual soldier's willingness to die to gain a 
vital objective. But the soldier knows that 
he may neither escape unscathed nor be 
killed; he may be wounded. In that case 
he wants to be taken out of there—fast. If 
he has confidence in the Medical Depart- 
ment’'s ability to move him with the least 
possible delay, and to give him every pos- 
sible chance for life, he will be a better 
fighting man. 

The ideal ambulance will go almost any- 
where, provide a comfortable ride for the 
patient, and go as fast as is consistent with 
safety. The latest Army motor ambulances 
fill these specifications adequately and are 
cheap to build. The body is mounted on a 
standard Army half-ton chassis with four- 
wheel drive. The gross weight with a 1,500- 
pound “payload” is 6,670 pounds, and the 
speed is anything from 2'2 to 55 m.p.h. on 
roads. The vehicle can go cross-country if 
the terrain is not too rough. The body is of 
20-gauge steel, thermally insulated, and hot 
water from the engine maintains a 70-de- 
gree temperature when the outside tempera- 
ture is below zero. A fan changes the air in 
the body once a minute. Rear doors are 58 
inches wide and 47 inches high to facilitate 
loading. The springs are inclosed in metal 
covers to prevent rusting. An ambulance of 
this type will accommodate four litter pa- 
tients or seven sitting patients. The jeep 
offers excellent possibilities in forward areas 
as an ambulance with very slight adjust- 
ments. 

The Army also has a very light horse or 
mule-drawn ambulance (1,130 pounds) with 
an automobile body and low-pressure tires. 
This will hold four men in litters or five 
seated. At the other extreme there is an 
ambulance of bus type, holding 12 litter pa- 
tients or 20 sitting patients. This is equipped 
with front-wheel drive for speeds of 21% to 
70 m.p.h., and although designed for roads 
can go cross-country when necessary. Plans 
have also been made for converting ordinary 
busses into ambulances if required. It is 

(Continued on page 230) 
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For Future 
SYNCRO SAW Owners! 


SYNCRO now ae parts for tanks 
submarines, pla guns and prec iste on 
mac sine tool —>s “for VICTORY! Syn 
cro Electric Jig Saws will be even bet 
ter after, war due to continuing 
laboratory 

available 


SYNCRO DEVICES, INC. 
3265 Bermuda, Dept. PS-23, Ferndale, Michigan 


E 298] REAL ENGINE VALUE 


H. Q. is a miniature gasoline engine that 
operates Over 15,000 sold in the last 
year. Now is your chance to buy the New Im- 
proved 1943 model for $9.95. ABSOLUTE 
LY COMPLETE with coil, condenser, plug, in- 
structions, etc. Fully bench tested and ready to 
run. For boats, planes, midget cars, etc. Send 
only $1—Shipped Collect C.0.D. same day 
Send for Free circular or 6c for Jumbo catalog 
of hundreds of plane, boat and hobby items 


GHQ MOTORS, Dept. SX, 40 East 21 St., New York, N.Y. 
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For High School & College 
Students. Send 5c for Litera- 
ture and Retail Supply Catalog. 
J. H. WINN MFG. b. CO. Ba ~q" 102 
124 W. 23 St. N. Y. 




















For 8° te 16” Metal Lathes. Build It Yourself. 
At last, a precision grinder #ithin your means. You save 
2/3 by shing our semi-machined castings, on your own 
lathe. HU CRON handles both internal and external grinding 
Accuracie. to 5” Mirror finish easily obtained. Grinds 
walves, pistons Tee shafts, hard or soft, holes, lathe 
centers. Sharpens reamers, milling cutters. Does eccentric 
drilling; laps: ishes; scores of other uses, for home 

rkshops, garages, machine shops. Write for FREE 
illustrated folder and price list of supplementary items. 
Mention your lathe. 


Huron Machine & Tool Co., Dept. C-2, Yale, Mich. Onty $645 


BUILDZARC-WELDER Ctncaxron 


For Light or Heavy Work. 30-200 aMm- veneer 

peres. Complete PLANS 35c. Send today 

and we'll include FREE our BIG Catalog. 

LEJAY Mfg. Co., 1323 Lejay Bidg., 
Minneapolis, Minn. 











materials thruout, 
; many have transparent, 
ing, unbreakable handles. Models for 
recessed-head screws. No more ex- 
pensive fa: ordinary screwdriv- 
ers. At hardware, ase supply, 
or electrical store St 





AMERICA’S BEST KNOWN SHOES 


ass Shoes = 


W.L. DOUGLAS 
85 Stores in Principal Cities 2500 Good Dealers Everywhere GE 


FEBRUARY, 


For jODERN 


{INCLUDING pase 
AND REFRIGERA 
Here's at news for anges interested in Electricity. 
18th edition of Apenies Electricity brought right down to poo 
with NEW Electrical subjects fully covered, including Electrical Blue 
Print Reading. 10 big Volumes and all shipped FREE for examination. 





New Edition] BIG FIELD! Big Demand! 


Men who understand electricity 
FOR BEGINNERS ig ay! =: are I ntly negded in thousands 
AND EXPERTS ‘oduction 


industries. Air 
planes, ship sbutiding” f-+ > machine shops 
over 3,000 pages practically every industry depends on electricity 
hundreds of and men who know this subject make big money 
illustrations — the Pleasant, fascinating work, easy to learn and do; 
most complete learn with these books. Send coupon for a set for 
work of its kind FREE examination and see for yourself 
we have ever pub- 
lished. Dynamos 


D A year’s consulting privileges 
motors, power with our engineers now given 
stations, wiring to all buyers of this famous 
radios, everything Cyclopedia of Electricity. 

electrical ex- 
AMERICAN TECHNICAL SOCIETY 


plained so anyone 
can understand it. Vocational Publishers since 1898 








PSCC CCST SSCS e ew wee eee ew eee eee ee 
American Technical Society, Dept. E220. Drexel at 58th St., Chicago 
Send for 10 days’ free use, 10 volume set of New 18th Edition Applied 
Electric ity including a certificate entitling me to eoomene privilon 
, books 

but. 
Pp then $3.00 a mon 
until the total Price of only $29.80 is paid. 
NAME 
ADDRESS. cc ccccceccecccccccccccescececceseeseseses 


cITy ST. , 
yet attach letter stating age. occupation and name and address ‘a 
ve at least one business man as reference 


MONEY AT HOME! 


Now Plates CHROMIUM! 
ALSO GOLD, SILVER, NICKEL, COPPER, eT¢ 
War |— You =U eats 


New, patented invention makes possible 
big earnings AT HOME. Replate auto- 
rm articles in homes, stores, hotels, 
restaurants, etc.,with durable, — a 
coat of metal—with stroke of 
simple, quick. Genuine Gold, Siivere ‘Nickels 
a a ay etc. > furnished. Out 


Ness. ‘Sneath nvestment starts you in busi 
Steady repeat. speching ¢ can PEE SAI itself im { 


wiek. Send TOD 
aod illustrated 
Baie life aay from a ae of yo 
pon satisfied customers. tan 
WARNER ELECTRIC COMPANY 
215 W. Ohie St., Chicago, t11., Dept. 227 


WARNER ELECTRIC CO., 215 W. Ohio St., Chicago, IM., Dept. 227 
Gentlemen: Send me Free Sample and Illustrated Booklet. 
Name 
Address 
City State 
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“My aenies 
gives me easier 
focusing” 
says 
ED ARNOLD of 
Burlingame, California 








SHARPNESS of focus is all important in catching the fleeting, 
wonted expression in close-up work. In fact, without it you 
seldom get a good picture. 

The full sized Argofiex ground gloss with its high powered 
magnifier helps you get the picture you wont... os Mr. Arnold 
soys..."We can focus easily.” 

Argofiex will make your photography easier, too. If you 


Argus dealers. 





con't get co new one, there moy be a good used one ot your 
f Bic t2 PACE 


Lea oe FREE! BOOKLET 


“CHOOSING YOUR CAMERA” 
Write for your copy. 


michigan 


ann ar g 








~ Just You = in Your 


7 
@ Tue rustle of leaves in a whispering 
with the light of a moon for 
An Old Town Canoe is a 
- your passage to 


breeze, 
your mood. 
world of your own.. 
peace and contentment. 

The dip, dip, dip of a Redskin’s pad- 
dle takes you through quiet enchant- 
ment. Paddling or resting, it’s steady 
and strong. It’s sturdy and easy to own. 


FREE CATALOG shows all kinds of canoes for 
paddling, sailing or outboards. They're light 
in weight, perfectly balanced. Also outboard 
boats. Sailboats. Rowboats. Dinghies. Write 
tedey. Address Old Town Cance Company, 
912 Main Street, Old Town, Maine, 
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(Continued from page 228) 
possible that future ambulances will be 
lightly armored for protection against 
small-arms fire. 

Air ambulances will be used by the Army 
as far as possible. The War Department re- 
cently announced the formation of an Air 
Evacuation Group (Medical) to evacuate 
sick and wounded soldiers at top speed. It 
is estimated that a trip which might take 18 
hours over difficult terrain in a vehicular 
ambulance can be accomplished in one hour 
by plane. The planes to be used are large 
transport or cargo ships which will bring in 
supplies and take out the wounded. They 
will be fitted with racks for standard Army 
stretchers, surgical and blood-transfusion 
facilities, oxygen masks, heating pads, and 
other equipment for 40 patients. Each plane 
will carry a flight surgeon, a nurse, and a 
Medical Department enlisted man who has 
been specially trained for evacuation of 
wounded by air. 

To do his best the physician or surgeon 
needs adequate laboratory and operating fa- 
cilities. In war the surgery and the labora- 
tory have to go to the patient, not the other 
way around. To design and build a rolling 
surgical hospital, with its own water and 
power supply and facilities for heating, ven- 
tilation, sterilization, and all the other re- 
quirements, is a problem which at first 
seems insoluble. But the Army has de- 
veloped such hospitals in both self-propelled 
and semitrailer types. 

The methods of treatment used in the 
Army’s mobile and fixed surgical hospitals 
are the latest and best. The sulfa drugs 
occupy a prominent place in military sur- 
gery these days, and the mortality figures 
leave no doubt as to their efficacy. In World 
War I the mortality from perforating 
wounds of the abdomen was 80 percent. The 
victim had one chance in five to live. Now, 
on the basis of experience in the Philippines 
and at Pearl Harbor, Maj. Gen. James C. 
Magee, Surgeon General of the U. S. Army, 
reports that such wounds are seldom fatal, 
and a large number of the men who sus- 
tained serious wounds have already re- 
turned to duty. 

The sulfa drugs are a vital element in the 
remarkable results that Army surgeons are 
getting in wound therapy, but only one ele- 

Last we may consider what the Medical 
Department puts first—the prevention of 
disease. The air lines talk about preventive 
maintenance. They got the term from pre- 
ventive medicine. In every war the enemy 
most to be dreaded is disease. Disease kills 
more men than wounds. The health of the 
Army so far has been excellent. This is not 
mere luck; if it were we could not rely on 
its continuance.—CARL DREHER. 
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Ne More D from Cond or Sweating Pipes, 
Water Softeners, Tanks, Walls, Ceilings and Air Ducts 


A SURE CURE... 


This sensational plastic cork coating prevents 
condensation drip from metal, concrete 
plaster or composition surfaces. Permanently 
protects metal against rust and corrosion, thus prolonging 
life of pipes, tanks, etc. Forms a moisture-proof, insula- 
tion type coating. Apply with brush, trowel or spray. 

Stuceo-like finish requires no maintenance and can be 
painted any color. A gallon covers about 30 feet of 1” 
0.D. pipe. Comes in 1, 5 and 55 gallon drums. 

Get at Hardware, Plumbing, Mill Supply Dealers or 
send $1.90 for 1 gal. prepaid. Write for Handbook. 


J. W. MORTELL CO., 534 Burch St., Kankakee, ul. 


EVERYTHING IN RADIO! 


For radio replacement parts and for helpful radio books 
send your orders to Allied. NEW—Allied’s Radio Formula 
and Data Book—10c 

ALLIED RADIO CORP. 
833 W. Jackson Bivd., Dept. 7-B-3, 


* ALLIED RADIO x | 





brick, wood 


Chicago. 


Youngster 
to Marine 


Keeping ‘em Fit on BATTLESHIPS 


Sailors, Soldiers and Marines are enjoy- 
ing this healthful recreation, because 
“CHICAGO” Roller Skates are in the 
Army and Navy now—"“Keeping ‘em 
Physically Fit". 
FC Skates 

We are now serving Uncle Sam 100%, so 
care for your roller skates until VICTORY 
is WON, when “CHICAGOS" the world’s 
finest will again be available. 

Sidewalk - Rink - Dancing - Trick 

and Professional Roller Skates 


CHICAGO ROLLER SKATE CO. 


Winner of WORLD’S Records for over 40 years 
4433 WEST LAKE STREET CHICAGO, ILLINOIS 











WHEN YOU BUY FLASHLIGHT BATTERIES DEMAND 


“EVEREADY” FRESH DATED BATTERIES 
The word “*Eveready’’ is the registered trade-mark of National Carbon Co., inc. 








Now Working for Uncle Sam 


America’s war needs ¢ 

Large WITTE factory. 

given to high priority orders. After victory, 

Witte products will again be ready for all 

A WITTE Diesel is worth waiting for... 
WITTE ENGINE WORKS 


et_ first call at the 
Prompt shipment 


/ 


2222 Oakland Ave. Kansas City, Me. 


7 
= DIESELECTRIC 
.PLANTS 


WANT a permanent busi- 

ness profession of your 

own? Then become a foot 

correctionist. Earnings of 

men and women in this 

greatly needed profession 

run as high as $50.-$100. weekly after a few weeks home training 

—not medical or chiropody—easy terms, no further capital 
needed, no goods to buy. 47th year, Write for free booklet. 


Stephenson System of Foot Correction, 62 Back Bay, Boston, Mass. 
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Profit by 33 Years of Experience 
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DIV IDUA uy. 
paid held 
time industry. Resident or home study. Free bookie 
NEW YORK INSTITUTE OF PHOTOGRAPHY 
10 West 33 St. (Dept. 5) New York, N. Y. 
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SPECIAL 

COMBINATION OFFER 

Slide Rule and Instruction Book; Pocket Calculator for 
adding and subtracting up to 999,999; 6” Transparent Protractor 


and Graph ino 100 c aah centimeters and inches 
—~ALL 3 r $1.00 (81.10 Foreign) Postpaid. 
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wa ee J..28 


Enables you to do 
difficult calculations instantly without pa- 
per or pencil—multiplying, proportions, division, extract- 
ing posts, etc. Accurate, white composition face. Has standard 
A, B, D, CI and K scales. 

For oe outfit, including slide 
struction book, carrying case, send 50c 
paid. Satisfaction guaranteed or money refunded. 
bination Offer) Now! 


HEWIG CO., Box 1435, Grand Central Annex, New York City 


rule, 28-page illustrated in- 
(60c Foreign). Mailed Post- 
(See Special Com- 
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Save yout Ton of diel 


@ You own a ton or more of precious 
steel. Are you protecting it to the 
utmost? 

You, and your fellow car, truck or tractor 
owners, are the guardians of millions of tons 
of vital, irreplaceable steel. 

With care and proper handling, this steel 
can be made to last, and to serve the nation 
efficiently and economically—for the duration. 

Neglect and carelessness cre no longer 
mere personal matters; they have become a 
common concern. It is a duty now fo stop 
oil-pumping and conserve oil; and to save 
the cylinders too. 

Your automotive service man will work with 
you, honestly and intelligently, to prevent 
waste and wear. Take him into your confi- 
dence, and save your ton of steel. 


HASTINGS MANUFACTURING COMPANY 
HASTINGS, MICHIGAN 


Hastings Mig. of Canada, Ltd., Toronto 


2-HAS TINGS 


STEEL-VENT PISTON RINGS 
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Six-Months Miracle 


(Continued from page 103) 


to the successful prosecution of the war. 

For some time past, a good gravel road 
called the Richardson Highway has linked 
Fairbanks with the important port of Val- 
dez. Military authorities have urged the 
strategic value of a highway link between 
this point and the port of Anchorage, due 
north of Seward at the hea of Cook Inlet. 
Now, simultaneously with the opening of 
the Alcan Highway, the Army announces 
secret completion of Glenn Highway, a 
route between Anchorage and Valdez via 
the Richardson Highway. A branch of the 
Alcan Highway connects at Gulkana. 

And that is not all. On the twisting and 
turning Alaska Railway that passes through 
Anchorage on its way between Seward and 
Fairbanks, tunnel crews have just finished 
driving a 13,000-foot-long bore beneath a 
glacier-covered mountain. Fourth longest 
tunnel in the country, the cut-off saves a 
haul of 60 miles—and, still more significant, 
renders a previously exposed part of the 
Alaska Railway invulnerable to enemy at- 
tack. 

Both these projects, and others immedi- 
ately under way, tie in the Alcan Highway 
with the rapid development of Alaska’s 
rail-and-road network. Already crews of 
engineers with dog teams have braved 
winter cold to survey what the Army con- 
siders the most important needs of Alaskan 
transportation now pending. These include: 

A railroad leading from Fairbanks to the 
Bering Sea, which washes Alaska’s western 
coast. 

Development of the Alaskan 
Skagway, far to the south. 

Double-tracking the present short-line 
railway, now leased by the Army, between 
Skagway and Whitehorse. 

Finally, using this pioneer link in the fu- 
ture railway planned between Prince 
George and Fairbanks. 

While military considerations now are 
paramount, eventually the Alcan Highway 
and its connections are expected to lead 
to the development of vast mineral and 
agricultural sources of the North Country. 
Vast coal and oil deposits of Alaska and 
Canada, too inaccessible to be of value, will 
become available. Prairie lands offer un- 
touched possibilities for farming. And 
known Alaskan deposits of such critical war 
materials as nickel, tin, tungsten, chromite, 
and quicksilver—largely undeveloped for 
lack of transportation—-will add to the re- 
sources of the United States—-ALDEN P. 
ARMAGNAC. 
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Our Navy Strikes from the Sky | 
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tator, the first monoplane ever to be op- 
erated from a carrier. Developed from the 
Douglas XT3D-1, it went into service in 
1936 and has served, unmodified and un- 
changed, until its duties were taken over by 
the newer Grumman TBF or Avenger. 

Of all carrier jobs, this is admittedly the 
toughest kind of flying. Even on deck, be- 
fore take-off, its 50-foot wing is folded back, 
and the pilot has to taxi into line by forward 
signals from the yellow-shirted traffic man. 
He must unfold his wings as he goes, mini- 
mizing the time loss between ship take-offs. 
Having to haul the greatest load the great- 
est distance, the TB usually is the lightest 
armed of the three general classes. The 
fighter has its maneuverability and its arma- 
ment to keep it safe, the dive bomber has 
enough guns to keep it out of trouble and 
can, if necessary, outdive the attacker. The 
torpedo bomber, however, is a sitting duck 
in the average set of approaches and re- 
quires, for the most part, fighter escort. 

The Devastator served a longer useful 
career than any single fighting design in the 
Air navy’s history. While she will probably 
still be seen around for many months to 
come, the Coral Sea action indicated the 
need for a ship that would not require quite 
such close attendance on the part of the 
fighters. The Navy needed a more versatile 
major air vehicle for the carriers. The re- 
sult was the TBF, the Grumman Avenger. 
The Avenger bears a strong family resem- 
blance to the Wildcat, and a lot of the claw- 
ing F4F’s characteristics remain. The 
Avenger carries the 21-inch Bliss-Leavitt 
torpedo internally rather than semiexposed 
as in the Devastator. 

The Avenger’s total armament is close to 
that of a fighter, although not concentrated 
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Get SMOOTH-ON in 
13/4-0z., 7-0z., 1-lb. 


Leaks of air, steam, water 
or flue gases can be tightly 
and lastingly sealed with 
SMOOTH-ON No. 1. The 
repair is easy to make .. . 
does not require heat, special 
tools or dismantling .... id 
you can do it yourself. 
SMOOTH-ON seals leaks of 
water or steam in piping and 
radiators, too. This many- 
purpose iron cement .. . used 
by professional repair men 
for more than 45 years . . . is 
also useful for stopping leaks 
in automobile radiators, for 
sealing cracks in gear and 
crank cases, and for innumef- 
able odd jobs such as tight 
ening loose fixtures, handles 
and parts of apparatus. 


War-time conditions make 
SMOOTH-ON more of a 
household necessity today 
than ever before. For your 
protection and for assuran¢e 
of speedy, lasting repairs, in- 
sist on SMOOTH-ON, and 
keep a can handy for emef- 
gencies. 


FREE 





or 5-lb. can from 
your hardware store 
or from us. 


40-Page Repair Handbook 


Full of ingenious, practical repair short 
cuts that save time and money as well 
as unrepl bt i 170 dia- 
grams and simple concise instructions, 
Write today for your FREE copy. 


MAIL THE COUPON 


in one place for maximum effectiveness. It 
is not designed to look for combat. However, 
with guns forward, in the turret, and 
through the belly, it is a nasty customer to 
tackle. Unlike the TBD, the Grumman can 
be used to lay depth charges or carry a 
load of bombs well above 20,000 feet. 

This is the current stock for the carriers. 
As for shore-based planes, the Navy is op- | 
erating several types of long-range land 
planes. Prominent among these is the PB4Y, 
the Consolidated B-24 four-engined bomber 
known as the Liberator. The Lockheed 
Ventura, designed to take up where the 
famed Hudson left off, was borrowed from 
the English to become the PBO. The B-17, 
the Boeing Flying Fortress, will appear 

(Continued on page 235) 





Smooth-On Manufacturing Co., Dept. 58 
570 Communipaw Ave., 
Jersey City, N. J. 





Do it wih SMOOTH-ON 


Please mention Popucar Science MontHty when writing to advertisers. 


FEBRUARY, 1943 








AQUELLA STOPS SEEPAGE 


AQUELLA SEALS YOUR 
BASEMENT WALLS 


fea mS 
ana ON ‘ Te 
art TRATION 





«+ + with Aquella, the New Waterpresting Paint! 
nab costty REPAIRS. 


of Base ments ana bet ok waite 


RQUELLA . 
f t m 


‘ 
AQUELLA 
r 1 “ i ings. 
wepared ty tating e 
lor is easily added 
trial packase to ly ga 
‘ } steed wa 


MODERN WATERPROOFING PAINT CO. Dept. PS-1 
1270 Sixth Avenue, Rockefeller Center. New York, N. Y. 
sl package of Aquella for $1,238 plus 


wit and « 
DON + her AY? 
m (about 4 lbs.) of 


Please send me a tri 
stage > 


AGENTS WANTED! STATE TERRITORY! 


When Writing Advertisers 
Please Mention Popul AR SCIENCI 


Wiechanistily Fuclined Mon 
HOME APPLIANCE 
REPAIRING 


Offers Big Money Independence 


. 
America’s War Made Industry 
Restriction of manufacturing has meant that the men who 
know Home Appliance Repairing—fixing refrigerators, vacuum 
cleaners, washing machines. motors, welding. nickle plating 
et etc. are reaping a steady. daily stream of dollars and 

building for themselves a permanent profitable business 


. . 
No Previous Experience Needed 
The ability to hold and use a tool plus an ambition to make 
money is all that you need to become a successful Repair 
Shop Owner 


Full Time or Spare Time 


Work as many hours as you want. $5.00—$6.00 an hour often 


made New Course Tells All 


Our new course on Home Appliance Repairing . . profusely 
llustrated shows you in simple, easy to understand language 
how to make all repairs, build tools you need and how to get 
business to come to you. Price of course is so low that your 
savings on your own household repairs will quickly pay for it 
Send today for complete FREE literature on how you too can 


get started 
CHRISTY SUPPLY CO., 
2835 N. Central Ave., Dept. D-101, Chicago 
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Just Published! 
Tinkering 
With Tools 


New Revised Edition 


* 16 BIG CHAPTERS 00 
* 260 PAGES Send he 
* 215 ILLUSTRATIONS Now 
* FULL CLOTH BOUND 


You'll save money 
doing your own home 
repairs — and have 
fun in the 


TINKERING 
wok TOOLS 


~. eeveseo eons 


lots of 
bargain! 

TINKERING WITH 
TOOLS tells you ev- 
erything you need to 
know about tools, 
wood joining, mason- 
ry, electric wiring, 
painting, plastering, 
shingling, and plumb- 
ing. It shows you how 
to repair faucets, 
valves, traps and flush tanks, how to refinish floors 
and furniture, how to work with cement, concrete 
and bricks, how to re-new sash cords, how to sten- 
cil and stipple walls, how to wire electric circuits, 
how to lay sidewalks and hundreds of other re- 
pairs and improvements around the house. Never 
before has so much valuable information been 
crammed into one big cloth-bound book to sell for 
only $1.00. Books of similar size usually sell for 
$2.50 or more! 


SEND NO MONEY NOW! 

Just mail the coupon below for your copy of 
TINKERING WITH TOOLS! Pay the postman 
only $1.00 plus a few cents postage, on delivery. 
If after ten days’ examination, you are not com- 
pletely satisfied, simply return the book and we'll 
gladly refund every cent you paid! 


MAIL COUPON TODAY ! 


| POPULAR SCIENCE - Dept. 23 | 

| 353 Fourth Avenue, New York, N. Y. | 

Send my copy of the new 260 pean bound, 

| vised edition of TINKERING WITH TOOLS. 1 will | 
| pay postman only $1.00, plus a few cents postage in 
full payment, on delivery. I understand that, if dis 

satisfied. I may return the book within 10 days for | 

| full refund. 
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Our Navy Strikes from the Sky 


(Continued from page 233) 


shortly in Navy stripes. In actual warfare, 
many basic weaknesses were discovered in 
the operation of large flying boats. The main 
shortcoming was the fact that no flying boat 
could be equipped with a gun emplacement 
in the bottom. More than a third of the 
hull surface is totally blind area. 

The remainder of the PB series is invested 
in the traditional flying boats, currently the 
PBY or twin-engined Catalina boat; the 
PB2Y, its big brother, the four-engined 
Coronado; and the PBM, the Martin Mariner. 
This type has been designed primarily for 
long-range overseas scouting, accommodat- 
ing crews of between seven and 15 men. 
They are capable of remaining in the air 
over long periods regardless of the vagaries 
of the weather. When used as bombers, they 
must be capable of getting out of the water 
with large loads of bombs, depth charges, or 
torpedoes and must carry enough defensive 
armament to compensate for their relative 
slowness. 

The flying boat has many operational ad- 
vantages. Any sheltered strip of water is a 
base for a seaplane. In ordinary weather, a 
seaplane tender, a small, inexpensive ship, 
can service it and keep it going even at sea. 
Furthermore, the development of remote- 
control firing positions now under investiga- 
tion may reduce the blind-spot objection. 

Now that the pattern of sea-air warfare 
has been established, modifications in naval- 
plane design must be made accordingly. Al- 
though it has been a close fight, one major 
portion of the victory is already ours. This 
is the battle of design philosophy. 

Japan planned for a quick victory at sea. 
She planned to pay for it by sacrificing pilot 
and air-crew safety for a small percentage 
of climbing and turning ability. Japan's 
engine development lagged behind ours. The 
largest power plant she has exhibited this 
far is about 1,250 horsepower. To achieve 
performance with these smaller engines, she 
had to pare down size and weight. The re- 
sult was the Misubishi Zero and her series 
of dive and torpedo bombers. Light and un- 
armored, these ships disintegrated under 
fire. The newer series of Jap fighters indi- 
cate a trend toward armor and self-sealing 
tanks. Not that Japan has acquired any 
more respect for human life, but that the 
pilot losses have been greater than she could 
afford for the amount of air control she thus 
far has gained. This means that Japan must 


scrap a lot of her research, alter production, | 


and plug the gap with makeshifts. Chang- 
ing her mind is going to cost her the war. 
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Vou bet they have! The red-blooded riders of these 
great motorcycles are getting action and adventure 


on every fighting front ., . roaring off on Rangef 
raids, scouting, convoying troops, doing courier 
duty and other jobs where Indian’s dependable 
power and strength and guts are vital to success. 

These men will be satisfied with nothing less 
than Indians to ride when this war’s over; and they, 
and you, will get them... the greatest motorcycles 
Indian has ever built. 

Because every Indian is a fighting Indian today, 
there are no new machines available. But maybe 
your local Indian dealer has some good recondi- 
tioned buys. See him today ... and, if you’re a rider 
already, see him regularly to help keep your pres- 
ent motorcycle in A-1 shape. 





BUY WAR BONDS NOW 
* *& TO BUY AN INDIAN LATER x * 
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NEW GLUE holds 
on all fronts! 


Uncle Sam approves Wel: jwood Waterproof Glue for use in his 
boats and planes*. No wonder. . . it welds wood and other fib- 
rous materials permanently. Yet requires no heating, waiting or 
special equipment. Add tap water to powder, stir — and use. 
Ideal for hon ne repairs... won't dry out in heated rooms. At 
hardware, chain stores, lumber yards—10c, 25c, 50c and 85c; 
or send 25¢ with your dealer's name for sample can. 


UNITED STATES PLYWOOD CORPORATION 
World's Largest Producer of Plywood 
Weldwood Glue Dept., 103 Park Avenue, New York, N.Y. 


*#APPROVED for aircraft 
‘ ‘, by U.S, Army, U. 5. Navy 

Compare These Amazing Qualities and Civil Aeronautics Aut! 
ority when proper'y applied 


" Tremer } 


pwag? 
Plastic Resin 
“ATeavnoor ¢ C 


‘Makes the glue line 
the SAFETY line” 
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Build a STURDY WORK BENCH fromcomplete _EACH 
working plan in Stanley Set No. 11. Includes 4 orc ans 


other good plans. Now 14 Sets to choose from ONL 


STANLEY TOOLS, °'"": ee 


SIGN EASILY“ EXPERTL 
PAINTED~” LETTER PATTERNS 
AND pene £08 Fouasey Oe F. RAHN 


SHOWCARDS 2 Te OR FOLDER PEWCAGO, thes 








Try it! See the Added Beauly 


With this pa de TROt, (not @ brush) everyone can now draw 
linve with paint. Used on autos, models, toys, tiled walls, cab 
inets oie. linoleum floors and all home we rksho op pre j 
4s easy to use ecte. Send only $! 
for painting @ 1 16" wide cartes ne luding 
as a pencil adjustable guide. operating instructions. ¢ 
Tool uses paint, ename!, lacquer, ete. Patented 
cable tips are available for wider 


return the tool 
money promptly 
Deale ve: Write for literature, ete 


WENDELL MFG. CO. 


2543 N. Ashland Ave. Chicago, tH. 


DIE=LESS 
DUPLICATING 


many small parts can be formed without 
dies, to duplicated accuracy of .001” with 
DI-ACRO Precision Machines,—Benders 
Brakes, Shears—saving Man Hours and 
Critical Materials. Write us 
on your business letterhead 
for catalog—'‘Metai Duplica- 
ing Without Dies 
O'NEN.IRWIN MFG. COMPANY 

342 8th Avenue 5&. 
Minneapolis 





Lathe Rest Can Be Easily Set 
for Turning Special Tapers 


WHEN I am given a taper turning or bor- 
ing job and the angle is not expressed in 
degrees, I avoid the old cut-and-try method 
by first turning a piece of soft steel in the 
lathe to act as a gauge for setting the com- 
pound rest. For example, suppose a taper 
is to be turned as shown at A, or a bushing 
is to be bored with a taper as at B. In either 
case a piece of scrap steel is turned as 
shown at C. An indicator is then mounted 
in the tool post, and the compound rest is 
shifted until the indicator registers the same 
on both edges of the turned portion. This 
will give the correct angular setting within 
.001”. For boring, the indicatcr reading is 
taken at the far side.—GROVER C. BAIR. 


Ship-Model Eyebolts Made 
from Fishhook Shanks 


REALISTIC-LOOKING 
eyebolts for ship mod- 
els may be obtained 
by cutting off the 
barbed end of small 
fishhooks and sharp- 
ening the shank. The ve 
hook is here shown en- ~-- 
larged.—P. H. SMITH. CUT OFF AND SHARPEN 


4 
fh 
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Rod Forestalls Aquarium Leaks 


LEAKS sometimes occur after an aquar- 
ium of the usual rectangular type has been 
emptied, cleaned, and refilled. This is caused 
by strain on the joints during the time there 
is no water to maintain the usual pressure 
against the glass. Before the water is 
drained, a metal rod or even a stick may be 
cut slightly narrower than the inside width 
of the aquarium and placed inside at the 
bottom, where it may be held by soft sponge 
rubber at one or both ends. Enough pres- 
sure can be applied to the sides in this way 
to prevent any slight springing of the walls 
while the aquarium is empty.—R. W. 
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WAR VOLUNTEERS 


Materials to build famous WITTE Log 
Saws and Engines are now needed for 
war equipment. America's victory pro- 
—_ has first call at the poses WITTE 
actory. After victory these money- 
been serving | makers will again be available. They're 
America for 72 worth waiting for 

years. WITTE ENGINE WORKS 

Kansas City, Missouri 
* 


WITT 


FIX TIRES 


> So-Lo SAVES RUBBER 


Use “plastanoid” SO-LO to fix cuts, bruises, worn 
spots in tires. SO-LO also mends shoes, raincoats, boots 


ber leather cloth MEND the HOLE for 


SPREADS ON like butter. Dries 
o—_ overnight. Fleuble. Non- 
skid. Waterproof. Won't come 


oft +queranieed 


SO-LO tin sas 


% WITTE has 


LOC SAWS 
and ENGINES 


PIRE LEVELS 


HANDY HOUSEHOLD TOOL *” 
Smallest and patient ccurate Level Made . . 
**Cigar-shag - t tear pox mete Walnut +. 
stock. Has Lev Pi fam, and 45 is. 9” long 
Light weight, strong, No. 44 only #1 a Order 
from local dealer. Write for literatu 


EMPIRE LEVEL MFG. CO. cerrercre otis rom consin 





ARTHRITIS - NEURITIS - SCIATICA 
Why continue to suffer the agoniz- 
ing pains of these diseases when the 
usual remedies have failed? Learn 
about a new trustworthy. modern, 
treatment method This marvelous 
treatment is completely explained in the Ball 
Clinic's FREE Book. Write today. No obligation. 


BALL CLINIC, Dept. 5100, Excelsior phherctincciech Mo. 


non-surgical 





and Make up to $12 | in a Day! 


Let me_ send a fine union tailored- measure tailored 
4 FREE OF one PENNY COST. Just folio yw my easy plan 
and show os suit to your friends. Make up to $12 in a “ny 
easily. No experience—no house-to- se canvassing 
mecessary. fae opportunity for you—full or s r~ time. 
SE FOR SAMPLES — FREE OF C 
Write today for FREE ACTY AL SANILES ana 
money -getting pions. ones i 
Send_no money Ess TAILORING Co: 


7 H. J. 
Tareen Street, Dept. P-221, aie am 


Address 


4 ‘4 Basic 
; Paiiaciolas 
of all radio 


Radio is more important 
NOW than ever. Thou- OPERATION 
sands will be needed in avi- RECEPTION 
ation, army, navy, and com- 

mercial work. Our latest course : 
gives you basic instruction in radio operation 
and reception. Airway Weather Service, Aero- 
nautic Radio, Servicing, Frequency Modulation 
are all covered. 


Complete HOME TRAINING 
in spare Pime re, we 220, sme 


of this interesting and profitable profession. Fit yourself 
for an important part in the tremendous affairs now tak- 
ing place. Help to win this war Quicker. Learn all 
about our plan, send for this bulletin—it’s FREE, 
American School, Dept. #246, Drexel at 58th St, Chicago 


American School, Dept. R246, Drexel Ave. at 58th St., Chicago, IL 
Send me FREE bulletin covering special training in 
No obligation on my part. 
ODiesel Engineering 
OHigh School Course 
Shipbuilding 
Mechanical Eaginee ring 
Radio 
Plastics 
ORefrigeration 


Gentlemen: 
subjects checked below. 
ODrafting and Design 

, For Men and Women 
OAccounting and Auditing 
OArchitecture and Building 
DAutomotive Engineering 
DAviation 
OElectrical Engineering 


Name 





ONAN ELECTRIC PLANTS| 
ALTERNATING AND DIRECT CURRENT 


Produce Current, same as ( ywer Lines, for FARMS 
SCHOOLS, THEATRES pe Bt iC BUILDINGS 
Operate Lights, Radios, Motors, All Appliances 
Over @ STOCK MODELS — 158 to $0,000 Wares 
Any Voltage — Any Frequency 
Combination A.C. - D.C. Types 
Manual, Pull Automatic and Self -Starting. §% up. 


Riuppet — COMPLETE. READY for OPERATION 


THOUSANDS IN USE IN ALL PARTS 
OF THE WORLD 


Write for Comptete Details 


D. W. ONAN & SONS 


1496 Reysleton Avenue ~ MINNEAPOLIS, MINN 


ASEEACA'S BEST HOW SHOES — 


Douglas Shoes = 


. DOUGLAS bad CO., BROCKTON. MASS — 
85 Stores in a aes Cities—2500 Good Dealers Everywhere 











Bring yourself up-to-date on Arc 
Welding methods, procedures. tech- 
niques and equipment with this sensa- 
tional 1942 manual. Hundreds of pages 


of illustrations and diagrams ‘‘show 
tells you in clear, concise, 

style. For experts and begin 

hundred times its cost to you. Postpaid 
Write 

Today! HOBART Bros, Box P-23, Troy, Ohio 


you ‘A ° 7 4 2 i su 
5 Days FREE Inspection 














Send for Your Copy 
Today ! o 


it over you'll want it always 

at your fingertips. Remem- 

ber. it can make the best 
operator even better. 


Once you look 


@ Most Valuable Book on 
Ld MAL 

















BUILD THE BIGGEST $1.00 PLANE IN U.S. 


Giant 7-Foot Cleveland Condor Soaring Glider 
Tou can't get a better design for learning principles of odequees soar- $].00 
ing fight. Easily built. Soars for hours. Kit VE-5019, on 


Send 5c for new 
No. 40 Catalog 


(tree 


50c Be Sure to Build These Six New Big 3-foot Famous War Models 


Kit T74—Messerschmitt ME-109; Kit T7 
Bell Airacobra P-39; Kit T77—Curtiss o~ “oO ’ 
Warhawk’ oo} —_—- 38 “Lightning”; Kit 
r T78 -Hawker “Hur 
’ cane"; Kit T91—P- 31 Each Only $1.50 
“Mustang” 


4-Ft. Cleveland Eaglet 
Unusually good model of a secondary 
aI Patterned after ‘Baty 


Easily built. Kit VE-5018 


eT? 


_ 





i your dealer can’t supply you, order 
direct. Enclose 15¢ extra on orders 


Have You an Idea for a Song? 


Do you have an es sn | thought, a love sentiment, a 
p atriotic idea, a suggestion for building up morale? Would 

yu like to express yourse if in song—the most effective way 

ere is of transferring your feelings to others? Here at last 
is your opportunity! Song writing is a technique that many 
people can learn—and now one of America’s greatest au- 
thorities on the subject has revealed the secret of success 
in writing a song and getting it <= Robert Bruce, the 
editor of Melody Magazine, has wee a book for you— 

entitled “SO YOU WANT TO W RITE A SONG?"’—telling in 
’ mple question and answer form how songs are thought of 
bow they are written, how titles are selected, how they are 
prepared for publishers, and a thousand other facts about 
songwriting that may put you on the road to fame and 
fortune! Also gives names and exact addresses of song 
publishers, movie and record companies 


DO YOU WANT TO WRITE AMERICA’S 
MOST POPULAR WAR SONG? 


Your idea 
“tricks of 


demand for patriotic ar ve songs tis a 
ay be just what's wanted ‘Let tt is book show you the * 


7 
. 

the trade teach you almost at a glan ; how t« turn ¥« our idea 
; . 
. 


eal me tt as & ay sweep the country! Full rice is only @8c. § 
money n Just mail coupon for your Mt pric Examination copy 


HERALD PUBLISHING CO., 26 E. 17th St, amt. BaNS, New York 


**So You ae to Sue a Song 


Please gond me 
a ostman PRe 
box 


at once We pay pe eetage | if 


ADDRESS 


aces eee sees esses eeaeseee 


ARMY-NAVY BARGAINS 


Gun sling $ .50 Cart. belt 
Hobbies 50 Rope lariat 
leather belt 75 Sword bayonet 
Short shovel -85 Model cannon 7” 1.75 
75th Anniversary Catalog 1865-1940, 308 pages, over 2,000 
filustrations of pistols, rifles, daggers, medals, saddles 
et mailed tor 50 cents. 1943 circular for 3c stamp 


FRANCIS BANNERMAN SONS, 501 Broadway, New York 


Wood. 


Ww ° rk ers © Here it ist Harold 
© Hunt's bi revised 
»od catalog! Latest UP-TO-D. 
cas tor experts and amateurs; Secta 
parca NS in rare woods 
ALL kinds of supplies. 
rare weoe in color. Get posted! PK! 


on % 
FTSMAN WOOD SERVICE Co. 
2728's. Mary St., Opt. B-30, “30, Chicago, 111. 


WORLD’S LOWEST PRICED 


ADDING MACHINE “racessse 


FREE TRIAL 
IDEAL FOR INCOME TAX $3:\5': ONLY $25° 
CURATE, Not a toy 
7 


Operates with only TOTAL cost 
se 
ney 


a 
1.75 


subtracts. multiplies, 
fe 


PEE MACE GU ARAN, 

roves days cag hot delighted. AGENTS WRITE, 
CALCULATOR MACHINE COMPANY (Mfrs.) 

DEPT. 427, P. O. BOX 1118 CHICAGO, ILLINOIS 


Please mention Porutar Science when writing to advertisers. 
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for less than $1.00. . CLEVELAND MODEL & SUPPLY CO., INC., , 4508016 Lorain Ave., Cleveland, Ohio 


iF YOU CAN DRAW YOU CAN LEARN TO MAKE 


CARTOONS? 


“sce ANIMATORS IN DEMAND «+ BIG PAY > 


PUT ACTION INTO YOUR DRAWINGS - See them on the screen 


LEARN THE SECRETS INTRODUCTORY OFFE COURSE OF FOUR 


"FOR A HOBBY 
ORA FUTURE* 


OF ANIMATION Lesseas onir 
HOLLYWOOD ANIMATORS—5855 Hollywood Biva., Hollywood, Calif. 


BTAIN YOUR DESIRES 
Priceless Secrets of Success, Happiness. Personality 
Wealth and Health revealed! Revolutionize your Life! 
FREE BOOKLET, entitled, “‘An Amazing Secret’ 
24 pages. sent to you upon request. No obligation. 
PATY CO., 618 South Western, DT 17, Los Angeles. 


Beware of Chronic Ailments 
FREE BOOK — To Sufferers 


If afflicted with Colon and Rectal troubles, or 
Stomach conditions, write today for large 122- 
page FREE BOOK. McCleary Clinic, 271 Elms 
Blvd., Excelsior Springs, Mo. 





_ 


Military Style Shoes. 
FREE 


Crash through to biggest shoe profits in 
years with sensational new soft-as- 
glove leather Military Shoes for Men of 


SALES KIT 
Action—also hundreds of other fast- 


selling styles for men and women, for dress, work, sport Rush name 
and address for FREE SAMPLE OUTFIT, and Tested Sales Plans 


yicror THOMAS See co. 
610 W. Van Buren St., pt. V-80, Chicago, Hl. 


WOOD CARVING and WHITTLING 
AN ARTISTIC HOBBY FOR ALL 


This new manual shows you how to do every 
kind of wood carving. How to carve jewel boxes, 
picture frames, trays, chests, furniture, etc. 
How to do chip carving, level surface carving, 
incising, carving in relief. Carving human and 
animal figures in the round completely explained 
and simplified. 256 Pages. Fully illustrated,—full 
cloth bound. Send only $2.00 and your copy will 
be sent postpaid, or order COD plus postage if 
you wish. Money back if not satisfied. 


Popular Science Monthly= Dept. 23 
353-4th Ave. New York, N. Y. 
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New Ways to Use War Stamps 
in Making Party Favors 


THE extraordinary popularity of war- 
stamp corsages opens up a new field to 
those who like to devise novel party favors, 
place cards, and prizes. All sorts of ways 
suggest themselves for using the stamps as 
decorations without spoiling them for their 
ultimate purpose in buying war bonds. 

An amusing war-stamp project is the 
miniature billboard sketched above. (Treas- 
ury Department rules forbid the photo- 
graphic reproduction of this or the other 
novelties to be mentioned.) White or col- 
ored pipe cleaners are used for the bill- 
poster’s body, hat, and brush, and also for 
the signboard frame. Attach the stamps by 
two corners only to a piece of card glued to 
the signboard. 

Miniature Uncle Sam hats make clever 
place cards or favors. Cut the familiar 
“stovepipe” bodies from a mailing tube and 
glue cardboard tops and brims to them. Red 
cellulose tape 4%” wide can be used to form 
the stripes, and gummed blue stars may be 
attached to the hatband. Glue one or more 
war stamps lightly to the crown of the hat, 
or place several around the hatband, alter- 
nating with stars. 

A simple but effective favor consists of a 
cardboard “V” to which war stamps are 
attached, alternating with stars or colored 
gummed dots as the maker’s fancy dictates. 
Cut halfway through a candy gumdrop and 
insert the cardboard V so that it will stand 
upright. 

Tiny “Victory books” can be made by 
stapling a few leaves of paper between thin 
cardboard covers. 


oe 6 

Subscribers are requested to notify us of 
change of address four weeks in advance 
of the next publication date. Please be sure 
to give both old and new address. 
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Lone ago the last production line stopped of 
Evinrude’s peacetime products . . . so that the skill 
of every worker, the output of every machine, 
could be wholly centered on the war effort. 


Many vital products are included in Evinrude’s soare 
ing “volume for Victory” . and it is no secret 
that outboards are among them! We are frankly 
glad of that. With 33 years of experience to aid 
us, the job of building fine motors for all of Uncle 


Sam’s services is obviously “right down our alley.” 


We're giving the job all we've got . . . in research, 
engineering, manufacture. And after Victory the 
Evinrudes you again can buy will be the finer for it 

. in every feature aud detail, worthy off-spring 
of a fighting breed! EVINRUDE 
MOTORS, 4994 North 27th Street 
Milwaukee, Wisconsin. 





f Canada, 




















OWN your own 
BUSINESS 


BE INDEPENDENT 
7 EARN MORE 


Ambitious, energetic men report 
highly profitable gross incomes. 
Not all do as well, but G. E. Car- 
penter took in $779 in one month. 
» A. Rowe's gross was $148 the 
first week. L. T. Jordan yy re 
weekly totals close to $400 

Thomas grossed $1100 in 18 days. With this guar- 

anteed, easily operated, electrical machine they 

wash rugs quickly and beautifully on customers’ 

floors and build repeat business. Hundreds of 

possible patrons in your vicinity. 


SMALL INVESTMENT— EASY TERMS 


pment is not expensive. Pay part down, balance 

sll amounts monthly. No shop and no special ex- 

rience necessar Hundreds of successful operators 

a er U. S. Get Inte this paying business now, where 
there's no fear of lay-off or loss of job. 


FREE METHOD BOOK 


Send today for book describing 
rug washer and the method 
ch enables you to earn large 
f how you can own a 
business; how you 
n start on low payment and 
terms. 


v 

I . 
permanent 
c 

e 


VON SCHRADER MFG. CO. 
362 PI., Racine, Wis. 


END DAMP AIR 
WITH “DRI-AIR” 


New DRI-AIR Powder draws excess mois- 
ture from air in damp basements. RO- 
TECTS TOOLS and machinery against 
RUST, mold, mildew. Complete outfit, DRI- 
AIR Unit and 10 ibs. DRI-AIR 5 st ad 
$5.50 f.0.b. Chicago. Order now! Deale 

Write Today! Y~ ! | nag" COMPANY, 


ot puns write 


tes 
AMERICA MTRICKS. 


* COMMANDO FIGHTING* 


nner wm clean or Girty tehting where 


Learn Amorcan J Jing pase. | Be 
>, knufe or gun 


it means Fear 

by the we rid * ro famou a 

taught many in the U. 8. Army 
a v— toms, Imm 


36 Secret knock OUT BLOWS and DEATH BLOWS 25 
ABOVE the WAIST WITHOUT the USE OF FISTS c 
Jost e jab with tip of fingers or etrike with ede of hand end sum 


nerve pres ure pomnts. 62 photogra, Ss te Hlustrations 

Book . 2. A course on a series of Come Along Holde thet breed - le 
r to ubdue and | hold an thease. With 45 illustratic 
- he 


any jia jitsu meth- 
All the latest in disarming persens with guns, knives or 
‘lense against any kind of fou! attack. A 
tC your life. - 
2.00 postpe 0. D. 
plus ontagein in OS four books on shee latest meth- 
eds of hap fighting man t 


THE ALLIED ARMED FORCES EMPLOY MY METHODS 
S. J. JORGENSEN, 642 Maritime Bids., ) Seattle, Wash. 








AN wr OR 
© so me UNIFOoR 
NY. Ma RM s, 
War work ANY or 
means huge demand NERS 
from millions of men and women 
for MASTER fin Re our 
lecal dealer. : . spare time. Huge 
selection of smart industrial clothing. Advertising 
embroidered on garments « reates quic kc demand. Some single 
orders bring our men as much as . No experience necessary. We 
supply everything. Write immediately for FREE Outfit. on 


GEO. MASTER GARMENT CO. = cigonter, "indiana 





NY 





228 WN. LaSalle St 





WHY GOD PERMITS WAR! 


encoun- 
during his twenty- 


permit 


God permit war? Why does He 
and 


pain, starvation, sickness 


Why does 
ielty injustice 
itl 

Thirty years ago, in 
highest mountains in the 
name : Edwin J. Dingle 
questions \ great mystic 
> mae came over him. He 
that Knowledge gives 

That Power, he can 
anyon¢e Questions, whatever 
swered. The problems of health, 
wrong, can be solved 

In his own case, he was brought back to splendid 
health. He acquired wealth, too, as well as world- 
wide professional recognition. Thirty years ago, he 
was sick as a man could be and live. Once his coffin 
was bought Years of almost continuous tropical 
fevers, broken bones, near blindness, privation and 
danger had made a human wreck of him, physically 
and mentally. 

He was about to be sent back to England to die, 
when a strange message came—‘'They are waiting for 
you in Tibet."’ He wants to tell the whole world what 
he learned there, under the guidance of the greatest 


Forbidden Tibet, behind the 
world, a young Englishman 
found the answers to these 

opened his eyes. A great 

realized the strange Power 


transform the life of 
they are, can be an- 
death, poverty and 


says 


mystic he ever 
tered 
one years in the Far East. 

He wants everyone to ex- 

perience the greater health 

and the Power, which there 

came to him 

Within ten years, he was 
able to retire to this coun- 
try with a fortune. He had 
been honored by fellow- 
ships in the World's lead- 
ing Geographical Societies, 
for his work as a geogra- 
pher. And today, 30 years 
later, he is still so athletic, 
capable of so much work, 
so young in appearance, it is hard to believe he has 
lived so long. 

As a first step in their progress toward the Power 
that Knowledge gives, Mr. Dingle wants to send the 
readers of this notice a 9,000-word treatise. It is free. 
For your free copy, send your name and address to 
‘the Institute of Mentalphysics, 213 South Hobart 
Bivd., Dept. E139, Los Angeles, Calif. Write promptly. 
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IMPROVE 
YOUR 
SKIING 


@ Good skiing demands sturdy, accurately designed 
skis. That is why most experts use and recommend 
Northland Skis. Only in Northlands will you find 
the finest woods, hand craftsmanship, the newest 
designs. Noturally you'll ski better on Northlands. 


Send 10c for 48 page Ski Manuol. 84 illustrations. 
Tells you how to ski...edited by Hannes Schneider. 


NORTHLAND SKIS 


World's largest ski manufacturers 
ees 94 Merriam Park, St. Poul, Minnescto —— 


BIG MONEY Assembling 


NEW BOAT! 


Make big money on each 20-Ib. Mead KI-YAK 
you easily assemble at home from complete 
“‘cut-to-fit’ Kit at amazing LOW COST! 
Seaworthy, Fast! Sneppiest thing afloat. 
WRITE (Complete Sailing Rig, a few dollars extra. ) 
for big Also 2 other portable paddle-sail models AND 
illustrated 2 portable outboard motor sail, oars models. 
FREE [Finished Double Blade Paddle or Oars now 
circulars: INCLUDED with your K1-YAK. Write for 
Free Circulars, Factory-to-,ou-prices! 


MEAD GLIDERS, 15 s. market, Dept. 0-23, CHICAGO,JILL. 


AC & DC GENERATORS 


& power plants. 350 to 15,000 watts, 
self and separately excited. Avail- 
able for all standard voltages, 
2 & 3 wire single phase, 3 phase 
4 wire. Special frequencies, 25, 
30, 50 and 120. Also rotary con- 
verters, frequency changers. 


I Katolight. 51 Elm St., Mankato, Minn.,.U. S.A. 


Burpee 
Go TABLES 


6 of Burpee’s Best--C: 
Lettuce, Beet, Radish — 


T 
i> of each, all 6 postpaid = 
\ just l0e--send dime today! 
b - Bu *s Seed Free. 
. Ww. ATLEE BURPEE C 
Building ,— Philadelphia, Pa. 


ANYONE Cin 


50 THIS iF ge iS For 


ver“ Pp AGENTS 

OUR CHART Blue "Print 2 27” x 36” shows how to find length 
of any rafter, find any angie in degrees, frame 

any polygon 3 to 16 sides, read board foot and brace tabies, 
octagon scale, rafter tabies and ma other FL, Can be scated 
down for model work as well as full scale framing. Also chart 
changing pitches to degrees for use with Radial Saws. Send 


S0c coin. No “Masi 
, MA on & m4 Beate ~ 
210 - Burdick Katamazco, Michigan 


Wane HEAR a World of Sound 
Through This MAICO “ACE” 





Small as a pocket watch, yet enables hard of 
hearing person to carry on normal conversa- 
tion at 20 feet — to hear even a whisper 
with loud noes cushioned. 
FREE! Send name of relative, friend or 
your own name for a new experience in 
hearing. No obligation. Address Maico 
Co., inc., Dept. 30-K, 2632 Nicollet Ave- 
nue, Minneapolis, Minnesota. 


A product of the Maico Company 
which provides 90% of America's 
precision hearing test equipment 
Choice of ear physicians, hospitals 
girlines, U. S$ 


MAICO “ACE” 
Transmitter weighs 
only twe ounces 


universities, clinics 


Army and Navy 


( 
| 
prother 


you we 


MEN we 16°50 


YOU ARE VITALLY NEEDED IN OUR 
NATIONAL VICTORY PROGRAM 


Trained Electrical men are needed now. It’s not 
how young you are, or how old you are, The question 
fs—have you the training to hold a particular job that 
must be filled 


fo ELECTRICITY 


IN I2 WEEKS 


ON REAL MOTORS, GENERATORS, ETC. 

Lit Finance Your Ti 
Electricity is the mighty power behind our Victory Pro- 
gram. Trained Electrical men are needed in the armed 
forces and in industry. YOU are needed—whether you 
are in the draft or deferred, PREPARE FOR YOUR 
PLACE this amazingly easy way. ‘“‘Learn By Doing” 
in 12 weeks. You don't need much money—I’ll finance 
your training. 


““Learn-By-Doing”’ 


Coyne training is EASY, PRACTICAL! Here you can 
train in 12 weeks—not by books or lessons, but on real 
actual electrical machinery and apparatus. You 
“Learn by Doing”’ on real motors, generators, switch- 
boards, and all types of practical electrical equipment. 
Get your training first—then pay for it in easy 
monthly payments after your training period is 
over. If you are short of money to pay for living expenses 
while you are in school, we'll get you a part-time jeb so 
you can “‘earn while you learn". After you graduate, 
we give you LIFETIME EMPLOYMENT SERVICE, 

Right now I’m including an extra 4 weeks’ Radio 
Course at no extra tuition cost. 


Get the Facts 
This school is 43 years old—Coyne training fs tested and 
proven. Mail the coupon and let me send you the big, 
free Coyne Book and my complete story about how I 
help you get the training you need for a good-pay 
electrical job. This does not obligate you. No salesmen 
will call. So “a once. Just mail —- 


COYNE ELECTRICAL SCHOOL 


500 So. Paulina St., Dept. 23-73, Chicago, Ill. 








H. C. LEWIS, President 
COYNE ELECTRICAL SCHOOL 
500 S. Paulina Street, Dept. 23.73, Chicago, Ill. 


Send me your Free Book and tell me about your plans 
to help me, 


ADDRESS 
CITY 
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SHIPBUILDING 


Basic Training at Home in 
Spare Time 


America needs ships, more ships, and men 
trained to build them. Thousands of good 
pay opportunities, in many trades are open- 
ing now in this vast, fast-growing industry. 
World events point to continued demand for 
trained shipbuilding workers. 


New Training Courses Now Ready 


Shipbuilding workers, and men who want to en- 
ter shipbuilding—grasp this opportunity. Help 
your country and fill a top-pay job. In spare time 
at home, even without previous experience, you 
can get your basic training in ship blueprint 
reading, general ship construction and related 
trade instruction, Fit yourself to start, or to 
win promotion and bigger income. Turn your 
free hours into money. Act now. 
—_——_—_— = — — = -_-S- ewer nw ww ww KM ww wm er wr we 
American School, Dept. $246, Drexel Ave. at 58th St., Chic 
Send me FREE information covering ‘special training in sub- 
jects checked below. No obligation on my part. 
© Ship Blueprint Reading [© Accounting & Auditing 
Shipfittin ) Aviation 
Electrical Engineering Architecture & Building 
Drafting and Design Plastics 
for Men and Women Business Management 
Diesel Engineering ©) Radio 
) MechanicalEnginecering (| High School Course 


Name 


Address 





USE THE SAME GLUE YOUR 
GOVERNMENT USES FOR AIRPLANES 


WATERPROOF 
plastic resin 
GLUE 


%& 1/75 WATERPROOF 


jomnts submerged in woter o year show 
no ugns of yrelding 


* /TS STRONG 


give stronger than the wood # joins 
Wood gives way but the give will not yield 


% /TS EASY T0 USE 


in 30 seconds give is ready for use 
Mixes readily with hot or cold water 


a Can (704: 


4 HANDY SIZES 
10¢ 25¢ 50° 85¢ 
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New Home and Workshop Index 


Your index finger will itch with an- 
ticipation for a copy of our new Home 
and Workshop Index! All articles that 
have appeared from January, 1942, to 
and including February, 1943, on craft- 
work, woodworking, home building, 
house repairs, model making, new shop 
ideas, radios, and automobiles are listed 
alphabetically and cross-indexed for 
quick reference. To obtain your copy, 
send a dime to Popular Science Home 
and Workshop Index, 353 Fourth Ave- 
nue, New York, N. Y., enclosing a self- 
addressed, stamped legal-size envelope 
(No. 10). A limited number of 1941 
indexes are still available. Send 20 
cents if you wish copies for both years. 











Model Construction Kits 


THE miniature destroyer model above 
may be built from Kit No. 9M. Kits for 
other ship models are listed below. A large, 
stamped, self-addressed envelope will bring 
you a complete illustrated list. 


U. S. destroyer, Mayo class, 124% long, 
(finished capstan and anchors) $1.00 
Clipper SOVEREIGN OF THE SEAS, 20” 

hull, 26” overall. Kit includes anchors 
flags, bell, capstan, brass ladder 5.354 
Fishing schooner BLUENOSE, 17%” hull 
scale, %” equals 1’. Kit includes anchors, 
wheel, bell, flags, mast rings 5. 30+ 
New Bedford whaleboat, with complete 
equipment, 14” long, scale, %” equals 1’ 2.95% 
. Canadian corvette, 20” long, scale %” 
equals 1’. Kit includes bell, bitts, chocks, 
guns, and other fittings 

Whittlin kit for six different Scotties; 
each is 2” by 24”, sawed to shape 1.10 


Note: If you live west of the Mississippi River, add 25 
cents to prices marked with a dagger (fT). 





Popular Science Monthly, Dept. 23A 
353 Fourth Avenue, New York, N. Y. 


Please send me Kit for which I 


inclose $ (or send C.O.D. [)) 


Name 
Address 


City State 
(Please print your name and address very clearly) 
You save the C.0.D. charge by sending your 
remittance with this order. Remit by money or- 
der, check, or registered mail. This offer is made 
only in the United States. Also see note above. 
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MOTORISTS 7/2 


TO MAKE THIS UNIQUE eee 


AS SAVING TEST 


SAVINGS 


Car Owners: You are invited to make a gas saving road test with the Vacus 
matic on your own car, with the absolute understanding that unless it proves te 


you that it will save you up to 30% on gas and 
improve your car performance, the test will cost 
you nothing. Investigate this remarkable discov- 
ery that trims dollars off gasoline bills—gives you 
worthwhile gas savings—more power—quicker 
starting—more miles on less gas. 


Automatic Supercharge Principle 
Vacu-matic is entirely different! It operates on 
the supercharge principle by automatically adding 
a charge of extra oxygen, drawn free from the 
outer air, into the heart of the gas mixture. It is 
entirely automatic and allows the motor to 
“breathe” at the correct time, opening and closing 
automatically to save dollars on gas costs. 


Proven By Test 


In addition to establishing new mileage records 
on cars in all sections of the country, the Vacu- 
matic has proven itself on thousands of road tests 
and on dynamometer tests which duplicate road 
conditions and record accurate mileage and horse 
power increases. 

Fits All Cars—Easy to Install 
Vacu-matic is constructed of six parts assembled 
and fused into one unit, adjusted and sealed at the 
factory. Nothing to regulate. Any motorist can 
install in ten minutes. The free offer coupon will 
bring all the facts. Mail it today! 


The Vacu-matic Co., Wauwatesa, Wis. 
FEBRUARY, 1943 Please 


mention PoPULAR SCIENCE MONTHLY when writing to ai 


— Sworn Proof of Gas Savings — 


This certifies that I have carefully read 300 
original letters received from Vacu-matic users 
testifying to gas savings up to 30%, many reporte 
ing added power, smoother running, and quicker 
pick-up. These letters are just a small part of 
the larger file of enthusiastic user 
letters that I saw at the company offices. 


Signed 
Liasye F Sar 


wai OF 
Get Yours FREE 


AG EN T For Introducing 


Vacu-matic offers a splendid opportunity fo# 

unusual sales and profits. Every car, truck, trace 

tor, and motorcycle owner a prospect. Valuablé 

territories now being assigned. If you help us 

introduce it to a friend, you can obtain your owm 

free. Check and mail coupon today. 
SEND 


SENS Pack Offer COUPON 


THE VACU-MATIC COMPANY 

7617-769 W. State St., Wauwatosa, Wis. 

Please send full particulars about VACU-MATIC, 
also how I may obtain one for my own car FREE. 
This does not obligate me in any way. 


LTR 
‘i . 2, 
fa eotse, & 
ee 
© Puayits 

*, 
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HOW TO GET THE MOST 
OUT OF YOUR LATHES 


No. 4 in a series of suggestions made by the South Bend 
Lathe Works in the interest of more efficient war production 


Keep Your 
Lathes in Trim 


The old proverb, “An 
prevention is worth a 
cure”, applicable 


ounce of 
pound of 
today as 
when first expressed by some long 
forgotten sage. Lathes and other 
modern precision tools must be “kept 
in trim” if they are to give the long, 
trouble-free service that is expected 
of them 

Although the adjustments required 
to “keep the lathe in trim” are few 
and simple, they are important and 
should not be neglected. And even 
though the lathe is rigidly construct- 
ed and will stand some rough hand- 
ling, it should be protected from un- 
necessary abuse 


is as 


Power Transmission 

Maximum efficiency as well- as- 
maximum production depends on the 
effective transmission of power to the 
lathe spindle. The motor, being the 
source of power for the lathe, should 
develop its full rated power and 
should operate at a uniform speed. 
If for any reason the line voltage 
drops below the rating for which the 
motor is constructed, the motor will 
not deliver full power. For this rea- 
son the current should be checked at 
the motor occasionally and the cor- 
rect line voltage maintained 

To transmit the power from the 
motor to the lathe spindle efficiently, 
all belts must be properly adjusted. 
If the belts are too loose they will 
slip, and if they are too tight they 
will cause loss of power through fric- 
tion. The belts should be just tight 
enough to transmit the required pow- 
er without slipping. Precision belt ten- 
sion adjustments provided on South 
Bend Lathes make it easy to keep the 
motor V-belts and flat cone pulley 
belts properly adjusted. 


Dovetail Slide 
All dovetail slides on South Bend 
Lathes are equipped with gibs which 


Adjust the dovetail gibs to insure accurate work 


may be adjusted to eliminate play. 
When the adjustment of the dovetail 
gibs is neglected, looseness of the 
slides may cause the tool to chatter 
or may result in inaceurate work. 
The gibs should be tight enough 
to assure the necessary rigidity, but 
not tight enough to bind and make 
the dovetail slides hard to operate. 


Tailstock Adjustment 

The alignment of the tailstock top 
should be checked frequently as any 
misalignment will cause the lathe 
to turn a taper. To test alignment, 
place a bar of steel, 1 inch or larger 
in diameter, between centers and ma- 
chine two collars of equal diameter 
not less than 4 inches apart. Then, 
take a very light finishing cut across 
both collars without changing the 
setting of the cutter bit. Measure 
both collars with a micrometer. Any 
difference in the diameters indicates 
misalignment. Correct the alignment 


by turning the tailstock top set-over 
screws until both collars can be 
turned to the same diameter. 


Don't Abuse the Lathe 

Just because the lathe is made of 
iron and steel is no reason to ex- 
pect it to stand abuse. Never use 
the lathe bed as an anvil. Don’t use 
a crowbar to straighten a shaft be- 
tween the lathe centers. Never rap 
chips out of a file by striking it on 
the lathe bed or tailstock. 


Write for Bulletin H4 

Bulletin H4 giving more detailed 
information on keeping the lathe in 
trim will be supplied on request. Also 
reprints of this and other* advertise- 
ments and bulletins in this series. 
State quantity wanted. 
*H1, “Keep Your Lathe Clean” 
H2, “Oiling the Lathe” 


H3, “Installation and Leveling 
of the Lathe” 


SOUTH BEND LATHE WORKS 


South Bend, Ind., U.S.A. Lathe Builders for 36 Years 


POPULAR SCIENCE 


¢ mention Porutar Science MontTuty when writing to advertisers. 





WANT 


x Mathema 
Ages 18 to 45 
aCoyiil-magels 


This war calls for mechanical ingenuity i 
factories and for scientific efliciency on the 
And mathematics is basic knowledge for : 
cal and scientific work. Thousands of ma 
trained men are now needed for the war @f 


THE NATIONAL EDUC 


now brings you this up-te- 


PRACTICAL, 


in 120 days—at a eg@™ 


IN PER 
Prepared by specialis 


N? LONGER need you shrink from the “bugaboot™ 4 
matics! No longer need you stand aside while be@ier 
men get all the “breaks” in your shop. No longer nee y 
in the ranks” while mathematically trained men are give 
service ratings. You can now learn how to put mathenmmife 
for vou —how to use it for more rapid promotion, forms 
stand out from the crowd, for maximum service to Vour 
No previous training o1 elaborate schooling is required 
this brand-new simplitied course in mathematics 


Starts With a Review of Simple Arithmetie 4 
Takes You by Easy, Clearly Hlustrated St 
Sample Problems to the Most Advanced pple 
This Course in PRACTICAL MATHEMATICS come@to 
periodical pamphlets, three each month just like ang im 
at no more than the cost of a magazine! Each issue contain 
of 20 to 30 lessons, with sample workaday problems, agit 

tions and answers 

The Course starts right from the beginning with “reire 
sons in basic arithmetic, so that even if you have done Bet 
mathematics since your school days, you will soon b@ at 
your studies. From here the Course takes you, one by Ge 
14 branches of applied mathematics. Each group cont@im 
divisions of each subject, under the direction of spectahh 
field. Every step is carefully explained, frequently revie 
clearly illustrated. No previous knowledge on your par ?is 
or taken for granted. Each installment includes a quidan 
supplement especially designed for self-education, so tit 
by yourself —without a teacher—you master every 1 
branch of mathematics in a period of 120 days or soaijer 


You In Actual Mathematical War Pre 

This is not a dry, abstract, school-room course, but @ 
training in the vital applications of mathematics. You fem 
use mathematics in the design, production and operation 
and projectiles. You learn how to use mathematics in a@¥fa 
navigation. You learn how to apply mathematics ig @ 
mechanics, electricity, radio. You discover how you cag ts 
matics for short-cuts in daily shop problems, in the labor 
all kinds of figuring. You discover that Algebra, Geontett 
nometry, simple Calculus and other mathematical s@bj 
from being mysteries, are simply ingenious methods fe 


Vational 


Get Training 


Copyright, 1942, bu the 


etter ttt ee oe 


ONLY 25¢ TO START—STO) 


See Inside of This Cover for More Details 
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Learn Mathematies 
in 120 days at Home 


in periodical form—at amazingly low cost—with 


these distinguished experts from leading universities 


Editor DR. R iINALD STEVENS KIMBALL, B.A 
M.A k M ay D New York University 
NORBERT WIENER, A.B A.M Ph.D Mass. Inst. of Tech- 
nology 
EDWARD KASNER, B.S., M.A 
LLOYD LYNE DINES, A.B., A.M 
nology 
JAMES McGIFFERT, C.F A.B., A.M 
technic Institute 
DAVID RAYMOND Cl 
University 
ROBERT BAKER, Stevens Inst. of Technology 
RALPH P. AGNEW, Ph.D., Cornell University 
LAWRENCE M. GRAVES, Ph.D., University of Chicago 
RALPH A. HEFNER, B.S., M.S., Ph.D., Georgia School of Tech 
nology 
KARL MENGER, Ph.D., University of Notre Dame 
0. K. BOWER, Ph.D., University of IMlinois 
WM. W. MICHAEL, B.S. in C.E., Calif. Inst, 


only 25 cents starts you! 


attached coin-card 
series 


Ph.D 
Ph.D 


Columbia University 
Carnegie Inst. of Tech- 


Ph.D Kensselaer Poly- 


RTISS, A.B A.M Ph.D Northwestern 


of Technology 


id uubie of this cofer, then mail 
cents You do not agree to pay for the entire 
PAL MATHEMATIC = ! Groupe unless you desire to 

You let 1e Lesson-( ps me to you as long as you 
nd STOP WHEN YOU PL. KE ASE. All you agree to do ig to 
irter for the first group of lessons We rely entirely on 


ni this course, and are confident that its value will D@ Bo 
o you that you will want to complete it. 


Se see eee euecseser 


CUT OUT AND MAIL THIS} 


FORM WITH ONLY 25cL 


for your first PRACTICAL MATHEMATICS 


Fold Along This Line 


USE THIS HANDY COIN 
HOLDER. Simply push open 
the perforated lines in the 
circle at the right and slip 
a quarter under the band 
thus formed. Place card 
with coin in envelope and 


Fut 2 quarter 
under this band 


mail at once. 
Fold Along This Line 


NATIONAL EDUCATIONAL ALLIANCE, INC., 
Dept, 802, 37 West 47th Street, New York, N. Y. 


Os sed Special Introductory Price of only 25c, please send me 
issue of PRACTIC AL MATHEMATICS oun — the 
tures in the Home Study Reading Cours enroll 

You may +. d me PRACTICAL MATHEMATIC: Ss 

» Grou on ic Ari thmetic Algebra, advanced 
Solid Ge etry Trigonomet Simple Calculu 

thms, Mathematic Applied to Mechanics Chem- 
Ger eral Application and Index, Issues wi 

t day of each month at the rate of 35¢ 

ntil I give you notice to cance] m 

i box bhneninn you may bill me once a 


ny time and pay only for copie 


Please Indicate 


City & State Your Age Here... 


POPULAR SCIENCE, FEB., 1943 
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Lathe Works in the interest of me 


Keep Your 
Lathes in Trim 
The old proverb, “An ounce of 


prevention is worth a pound of 
cure”, is as applicable today as 
when first expressed by some long 
forgotten sage. Lathes and other 
modern precision tools must be “kept 
in trim” if they are to give the long, 
trouble-free service that is expected 
of them. 

Although the adjustments required 
» “keep the lathe in trim” are few 
and simple, they are important and 
should not be neglected. And even 
though the lathe is rigidly construct- 
ed and will stand some rough hand- 
ling, it should be protected from un- 
necessary abuse 


Power Transmission 

Maximum efficiency as well as 
maximum production depends on the 
effective transmission of power to the 
lathe spindle. The motor, being the 
source of power for the lathe, should 
develop its full rated power and 
should operate at a uniform speed. 
If for any reason the line voltage 
drops below the rating for which the 
motor is constructed, the motor will 
not deliver full power. For this rea- 
son the current should be checked at 
the motor occasionally and the cor- 
rect line voltage maintained. 

To transmit the power from the 
motor to the lathe spindle efficiently, 
all belts must be properly adjusted. 
If the belts are too loose they will 
slip, and if they are too tight they 
will cause loss of power through fric- 
tion. The belts should be just tight 
enough to transmit the required pow- 
er without slipping. Precision belt ten- 
sion adjustments provided on South 
Bend Lathes make it easy to keep the 
motor V-belts and flat cone pulley 
belts properly adjusted. 


Dovetail Slide 
All dovetail slides on South Bend 
Lathes are equipped with gibs which 


I 


Adjust the 


may be adjusted to elit 
When the adjustment of 
gibs is neglected, loose 
slides may cause the toc 
or may result in inacan 

The gibs should be t 
to assure the necessary 
not tight enough to bin 
the dovetail slides hard 


Tailstock Adjustment 

The alignment of the 
should be checked frequ 
misalignment will caus 
to turn a taper. To tes 
place a bar of steel, 1 it 
in diameter, between cen 
chine two collars of eq 
not less than 4 inches i 
take a very light finishin 
both collars without ¢ 
setting of the cutter bi 
both collars with a micr 
difference in the diamets 
misalignment. Correct tl 
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Home Front 


This war calls for mechanical ingenuity in America’ 
factories and for scientific efliciency on the battlefront 
And mathematies is basic knowledge for all mechani 
eal and scientific work. Thousands of mathematicall 
trained men are now needed for the war effort. Ti 


THE NATIONAL EDUCATI 


now brings you this up-to-date 


PRACTICAL M 


in 120 days—at a cost o 
IN PERIODIC, 


Prepared by specialists fré 


rO LONGER need you 








shrink from the “bugaboos” of mathe 
matics! No longer need you stand aside while better qualities 
men get all the “breaks” in your shop. No longer need you be lost 
in the ranks” while mathematically trained men are given special 
service ratings. You can now learn how to put mathematics to work 
for wou —-how to use it for rapid promotion, for a chance to 
stand out from the crowd, for maximum service to your country 
No previous training or elaborate schooling is required to master 
this brand-new simplified course in mathematics 


thhore 


Starts With a Review of Simple Arithmetic and 
Takes You by Easy, Clearly Illustrated Steps and 
Sample Problems to the Most Advanced Applications 
MATHEMATICS comes to you in 14 


ust like any magazine 
h issue contains a group 


This Course in PRACTICAI 
periodical pamphlets, three each month 


it no more than the cost of a magazine! Fach 


of 20 to 30 lessons, with sample workaday problems, self-examina 
tlene ind answers 
rhe Course starts right from the beginning with “refresher” les 


sons in basic arithmetic, so that even if you have done nothing with 
mathematics since your school days, you will soon be at home in 
your studies. From here the Course takes you, one by one. into the 
14 branches of applied mathematics. Each group contains 20 to 30 


divisions of each subject, under the direction of specialists in the 


field. Every step is carefully explained, frequently reviewed, and 
clearly ilustrated. No previous knowledge on your pat is expected 
or taken for granted. Each installment includes a quiz-and-answer 


supplement especl illy designed for self-education, so that working 
by yourself-—without a teacher—you master every important 
branch of mathematics in a period of 120 days or sooner. 


You Get Training In Actual Mathematical War Problems! 


This is not a dry, abstract, but a practical 
training in the vital applications of mathematics. You learn how to 
use mathematics in the production and operation of guns 
ind projectiles. You learn how to use mathematics in aerial and sea 
navigation You learn how to apply mathematics in chemistry, 
mechanics, electricity, radio. You discover how you can use mathe 


school-room course, 


design, 


matics for short-cuts in daily shop problems, in the laboratory. in 
ill kinds of figuring. You discover that Algebra. Geometry, Trigo 
nometry, simple Calculus and other mathematical subjects. far 
from being mysteries, are simply ingenious methods for solving 
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ONLY 25c TO START—STOP Wh 















Are You Deferred? Wondering whether 
your present job will hold out? Whether 
your work is contributing anything to the 
war effort? Whether you may be drafted 
under new emer- 

gency laws for 
war work? One 
of your best safe- 
guards is to ac- 
quire NOW the 


basic knowledge 


ally Trained Men x eee 
oR O-T tel Viil-latdsk 
ND Fighting Fronts! 























may develop in 
the near future. 
















serve your country, to qualify for a bigger job, 
t. bigger responsibilities, bigger opportunities—in the 
i- factory, in the army, navy or air foree—learn math- 
y  ematics! Now you can master mathematics at home— 
uo 





in your spare time—easily and quickly 


IONAL ALLIANCE, INC. 


home-study lecture course in 


ATHEMATICS 


f only toe a subject! 
AL FORM 


at low cost! 


om leading universities 


mysteries. By devoting an hour a day to study, you will 








! svon tind yourself absorbing the essentials of mathe 

t matics with an ease and enjoyment you never thought 

l possible! The Course will make clear to you many 

‘ problems that have often puzzled you. You will find it a 

’ stepping-stone to the kind of a job where others will 
come to you for explanation and advice—the 

kind of a job that means a real future! 










= Groups 
"~~ Covering These Subjects 


L Basic Arithmetic IX. 





How Is the Low Cost Possible? 


Ordinarilya Course of this scope 
would cost hundreds of dollars 















Mensuration and dif- 
ferential equations 
anced Arith- 
ind take years at college. But metic Applied Math—Ma- 
| the need and demand for mathe B—Logarithms of chine Shop; Con- : 
matical training is today wide bers 
spread and urgent—so urgent 





structionEngimeering 

III. Elementary Algebra X!. Applied Math-Heat 
—Chemistry 

Iv. Advanced Algebra 





that all precedents of high cost 
ind lengthy study have had to be 
drastically revised. The National 
Educational Alliance, with its re 
sources and experience in bring 
ing education to the millions, is 
the one organization eminently 
qualified to make this great under 
taking possible. It has gathered a 
faculty in mathematics from Amer 
ica’s leading universities—each a 
specialist in his field (see list on oth 
er side of flap to prepare the les 
sons in this reading course. And it 
has organized this course so that it 
comes to you in convenient install 
ments——like any magazine—at no 
more than the cost of a magazine! 









XII. Applied Math — 
Electricity 





Vv. Plane Geometry 
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VI. Solid Geometry XIII. Applied Math — \ 


Navigation — Avia- 
tion — Military — 
Gunnery, ete, 






Vil. Trigonometry 
(also explanation of 
**triglog’’ tables) 


XIV. General Appliieation 
VII. Calculus and Index 
























E ACH issue is packed with drawings, dia- 
4grams, sample problems with answers, inter- 
esting, practical quizzes for self-testing—-every- 
thing you need to teach yourself. A new issue 

will be mailed on the 10th, 20th and last day | 
of each month. This course in mathematics 

will be covered in its entirety in little more 

than a 4 months subscription. 
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You can, of 

course, take as much time in extra study as 

Think of it—a practical easy, short you wish, after you have received all the 

course in mathematics at the cost of a parts. Asa matter of fact, the complete set 
magazine subscription the greatest 





bargain in the educational world! See 
order form on other side of flap. Na 
tional Educational Alliance, Dept. 802 
37 W. 47th St.. N. Y. 





may be filed in such a way as to help you 


in your mathematical problems for years to 
come! 
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MAIL ORDER FORM ON 
OTHER SIDE OF THIS FLAP 
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IENEVER YOU LIKE! 
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came”s © 
suit METOA T 
THEY'RE EASY ON MY 


THROAT AND 
THEY ALWAYS 


working on split-second time. Charlotte Thon, 
cartographer, smokes Camels. All over the map 
it's the same — wherever you find men and 
women fighting for Uncle Sam—you find Camels. 


The I Zone’ 


where 
cigarettes 
are judged 


The “T-ZONE”“— Taste and Throat—is the 
proving ground for cigarettes. Only your 
caste and throat can decide which cigarette 
tastes best to you...and how it affects your 
throat. For your taste and throat are abso- 
lutely individual to you. Based on the experi- 
ence of millions of smokers, we believe 
Camels will suit your “T-ZONE” to a “T.” 


R. J. Reynolds Tobacco Company, Winston-Salem, N. C. 





